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PREFACE 

TO THE ENQLISH EDITION. 



pHraicAL Geography has of late years become a 
subject of such geneml interest, and now takes so 
prominent a place among popular aciencesf that some 
acquaintance with its aim and the views it unfolds 
may be considered as one of the requirements of edu^ 
cation. To facilitate the attainment of this knowledge 
is the design of the present little work, ia which the 
subject is placed before the reader in familiar lan- 
guage and in a concise form, thus adapting it not only 
for the scholar, but also for the parent and teacher, 
and for all who, from previous inattention to this 
branch of knowledge, may be desirous of forming a 
ready acquaintance with the leading prmciples of the 
science. 



PREFACE. 



Physical Geography owes its present Btaie of for- 
waxdoesa lo the combined obaervatioas of numerous 
individuals^ and perhaps may be considered as dating 
lis great advance from the em of Oie general peace of 
1815 ; for it has only been subsequent to the cessation 
of war, Umt scientific mea of various oatioDfl have ob- 
tained free acceas lo difiereot slationa on the earth'a 
surface, where observations have been successfully 
carried on ; and it la by the mutual interchange of 
information thus gathered, that a lurge portion of 
OUT knowledge of Pbyaical Geography has been ac- 
quired. 

We have said that this science owea its great prog- 
ress to the c^orabiDcd obscr^'attona of numcroua iodi- 
viduais ; — we may also add, that it invites iis siudeai 
to observe, to give his attention to all that its passing 
around him in the natural world, and to verify for 
himself, as far as circumstances will admit, the truth 
of the data thus presented to his view. He may even 
lend hia aid to the furtherance of this science. In- 
stances are not wanting, both in onr own day and in 
former times, of individuals from every class of Eociety 
raising ihemaelves to eminence by the pursuit of 
science ; and the path is open to all. The inhabitant 
of the country may, doubtless, in this respect possess 
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greater advantages than the dweller in crowded cities ; 
he may take note of the minerals and plants in his own 
immediate neighborhood, or may devote his attention 
to the habits of birds and insects, and by recording hia 
obaervatioDs may contribute his quota to the genemi 
mass of knowledge. But the dweller in towns may 
also perform his part : he may observe the ever-vary- 
ing clouds, the temperature, the climate of the place 
of hia abode. He, too, may enjoy opportunities denied 
to the other, of ready access to works of travels, and 
thus be enabled to trace the application of the knowl- 
edge he has acquired to all parts of the globe. Had 
our limits permitted, we would gladly have attempted 
this application in the present little treatise ; but having 
already in a former work,* with this especial object in 
view, carried our friends over the various regions of 
the earth, we must now content ourselves with tracing 
the OuTLiHBS OF Physical Geography, trusting that 
these will be found of sufficient interest to induce our 
readers to pursue the subject into its more minute 

details. 

R, M. Z. 

* Becrefttbne In Fhyfli«al Ctfiography^ 



PREFACE 

TO THE AMEEICAN EDITION. 



In the preparing of small school books, the English 
have an unquestionable superioritj over us. Such 
treatises with them have the great merit of compreheo- 
siveness, and avoid both childish diffusenesfl and 
merely superficial views. This little work, which we 
take pleasure in mtroducing to American teachers^ will 
suitably illustrate this. While its range is very broad ; 
while we are now lifted to the clouds, and anon earned 
far into the depths beneath our feet; transported in a 
moment from ocean to ocean and from shore to shore, 
initiated into the manifold secrets of nature, and taught 
OQ every side the greatness and the wisdom and the 
love of the Creator and Father of us all, we see ihe 
chtun which binds together alt the Bciences and makes 
them one. 




FHEFACE. 

And in ihe study of tins comprehensive science of 
sciences, which is termeci In one word Phyaica, we on 
lh is side of the Atlantic have made hut littla advnnce- 
ment. Still, the impulso which Mauiy and Guyot, 
Fremont and Agassis axtd Bache have given to UiIh 
department of human kaowfedge, will not lose its force 
till it is felt in our schools. The day is not distant 
when the study of Physical Geograpliy will not only 
escape neglect, but vill take the same muk in Ameri- 
ctin thiit it does in English schools. We hope that this 
little treatise will be the means in part of ikccomplish" 
bg thia great end, and that m opening to the young 
the riches of this science, it may tempt to a deeper 
search than this work can alTord. Those who may 
have acquired some interest in the fascinating study of 
Physics, can graiify their curiosity by consulting the 
pages of Mrs, Somerville, Guyot, Wilticli, Murray, and 
the larger work by the author of this trGoUsG, while tha 
tna&t mature mind may rcaorve its strength for the 
broad general i^atioua of Huuiboldt^s Kosjnos, 

W. L. G. 
Boston, ODtcber, 1535. 



NOTE 



TO THE TEACHER. 



This work can be used by scholars of ordinary 
abilitieB from twelve to eighteen years of age. 
With the youngeat claea who may have it, let 
the teacher invent very numerona questions; to 
scholars of an older age, those at the close of 
the volume will suggest the contents of sen- 
tences, and in some cases of paragraphs ; the 
pupils of the first class will need no questioDs, 
but shoidd give a summary of the contents of 
the lesson, omitting no fact, however unimpor- 
tant, yet not committing the words of the book 
to memory more than need be. 

Have the locality of every place mentioned in 
the book known and recited* 



XVI NOTE TO THE TEACUER- 

Have the meaning of all important words 
giveDi and accustom the scholars to give full 
explanations of phenomena like the currenta, 
winds, &C. Accustom the pupils to a habit of 
getting collateral information irom all sources, 
and expressing it freely in the class-room. 

Have the work known witii perfect accnraey 
before it is laid aside, that the facts contained in 
it may be remembered through life. 



PHYSICAL GEOGRAPHY. 



I. THE OBJECTS OF PHYSICAL GEOGRAPHY. 



Physical GEOflRAPny, or in other terras, Na- 
TUEtAL Geohhapmy, coHsists of a deseriptioii of 
the Earth we inhabit, and directs our attention 
to its strucUire, to the waters on its ?urtace, to ita 
atmosphertj, to its various animal, vegetable and 
ta|mnera] produetiona, and to the laws by which 
^€36 are governed. 

It is calied Flnjakal or Natural Geography, 
because it cxinaidcrs the Earth under its natural 
features, that is, ar^eording to the natiim imported 
to it by itH Almighty Makpr, and not ia reference 
to any artificial divisions made by man into 
kingdoms atiJ states. We are thus led to regard 
the Earth as one great whole ; and regions are 
determined by niLtuml conditions, such as the 
olimato or temperature of any portion of the 
Earth's snrfacL', the prevalence or abaonce of 
particular f^pcciea of plants, £^c> 
1 



s 



PHYSICAL GEOGBAPHV. 



Physical Geography is a science of great 
utility, bt-'cause it makes us acquainted witli 
much that tenda to man's benefit and prosperitj. 
It also forms a very gratifying pursuit, for Jl 
presents as with numberless highly interesting 
facta in the natural world, which might other- 
wise pass unheeded, and it displays to our view 
the wisdom and goodness of the great Creator 
of the XJjuverse. 



n, THE EARTH. 



The Karth belongs to a group or ayatem of 
bodies termed planets, which revolve round the 
Sun, from which tliey derive both light and heat 

The Eartk is of a spherifMtl or globular form. 
A sphere is a perfect/^ round body : this tho 
Earth is not, being sonicwhat flattened (not un- 
hke the uaual shape of an orange) at the ex- 
trcmitiea of its axis, ■which aie called the nofA 
and south pules. The earUi i^ ai;coidingly nut a 
perfect aphercj and is termed a sphtroitL 

This spheroid is called oblate^ because it re- 
volves abtjut its shortest diameter. The peculiar 
shape of the Earth is that whicli a soft globe 
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assumes when put into rapid motion ; and the 
Earth ia supposed to have been once in a soft 
state. 

The spherical form or rolumlUy of the Earth 
is proved by sliij^s sailing round the globe. It is 
well known that CaptJiin Cook and a host of 
other navi*^ators have, by steering in either an 
eastward or westward direction (as nearly as the 
general exrangeoient of land and water will per- 
mit), ultimately returned to the same point from 
which they started* 

The globular form of the Earth is also proved 
by the appearaiii^e presented on the surface of 
tlie ocean. If the Earth were a flat plain, the 
distanceji ^vould soeni miaty and ill-defined, in- 
stead of which a sharp, clear, ■well-marked line, 
called the horizoflj extends all round a vessel in 
the broad open sea, in the form of a c-irck, of 
■which the vessel forms the centre. The undula- 
tions of the dry land, ajid the various objtiuts on 
its surface, prevent ua from observing this ^vith 
any degree of certainty in the inferior of a coun- 
try; but if we fitand on the sea ahoie, ■we may 
iioticf that tlie surface of tliti ocean la tenuinated 
by a dear diatiiully-iuurkcd Line, which consti- 
tutes the visibh ftoriztfn. 

If while we are ou tlie borders of the ocean, a 
vesBel should put out to secj u most excellent 




THE EARTH. 



opportunity will be afforded us of observing the 
globular form of the Earth, by watclung thisve*' 
sel as it recedes from the shore. The visits 
horizon may be considered aa extending to the 
distance of about 30 milee from a person stand- 
ing on the beach- As the vessel recedes from 
the shore, it will diminish in size, but the whole 
will be visible until it reachee this water line. 
When it has passed this line, though the maats 
and &ails will still remain in view, the hull of the 
ship will be below the horizon, the portion of the 
ocean on whicli it is sailing being ronceaJed from 
the spectator by the globulnr form of the Earth, 
and at, length the whole will be lost to his vieTr'. 




Thu3, if the spectator were to stand on the 
sea shore sA, the visible horizon would exttiiJ tin 
a level with the line u z Nj and whL'U the vessel 
had passed the portion of the sea to whiuh that 
line extends at w, it would be descending what 
to the spectator at s forma the other side of the 
globular-shaped earth and the waters on its sur- 
face. 

The Earth, or globe, is divided into t^\-o equal 
parts by an imaginary Une called the equator, or 
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equirwrtial h'ney the upper portion (or hiilf-fiphere) 
of the globe being distinguished aa the noiifiem 
kemisphf^rey and the low(?r portion as the southern 
kemispherc. 

Maps of the world are frequently divided info 
two circular portions, called the Eastern and -west- 
em htmUpheres. These have no marked division 
like that of the equator, which extends from east 
to west across these heminpheres, bnt they are 
useful as a mode of representing the form of a 
globular body like the Earth on fi rtnt surface, 
and also as co^ivtying an idea of the tw^o great 
diviBions of land on the face of the Earth. 
•^The eirvumfcrencG of the Earth, that i&, its 
girth at Hic equator, 'where it ia of greuteet size, 
is nearly 3''jjOOO miles. Ita diameter^ or the meas- 
ure of itr^ irid/h through the centre at that line, ia 
rather leas Ihiiri onc-tlilid of its circumference, or 
about 795(j Oiiles. In consequence of its beii]g 
in some degree Aattened at the poles, its diameter 
fruni north to sonth ia about 2G milea less, or 
7900 miles- The diameter may be stated, in 
round numbers, at f^OOO milea; and the radius, 
or distance from the centre to the surface, at 
4000. 

The Earth turns on Us axis; though this axia 
IS only an imaginary line passing through the 
Earth Irom pole to pole. This motion is well 
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THE EAHTH- 



reprpsented in the ordinary school globes, and 
may be imitated with an apple or a ball. In 
conseqaence of thia turning moHorif flailed the 
Totaium of ike Earth, all parts of its surface att 
in Rufcpsston preaentpd to thf snn's rays; an^ 
since thp. motion tukps plape from west to east, 
tbe Earth always meets or tarns to the sun in 
its eastern parts, which givea the appearance of 
the sun's rising in that quarter, the variation to 
the north or conth of east being dependent on 
ita relative position to the sua at different sea- 
aona of the yean This motion of rotation, called 
the Enrth^s diurnal motion^ is completed in about 
24 liours (correctly speaking, 23 hours -56 rain- 
trtes 4 secoiidd), wliieh conslitutes a natural day. 
The rate of the Earth's rotary motion at the 
equQfoT exceeds 1000 miles an hoar; but the 
velocity of rotation diminishes as we recede from 
that line, in accordance with the Earth's dimin- 
ished circumference. 

While the Earth is thus continually turning 
on its axis, it has also a progressive or onward 
motion in its orbit^ that is, its path round the stm. 
The length of this orbit has been estimated at 
about 600 millions of miles, and the rate of the 
Earth's motion in its orbit to exceed 6S,0O0 miles 
in on hour, or about 1000 miles m a second. 
The Earth's orbit or path is not perfectly dr^ 
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cnlar, but eUiptical," in consequence of which the 
Earth la not always at the same distance from 
the sun, but ifa average distance is 95 niiUiona 
of miles. The Earth completes this revojjition 
round the sun in 360 days and 6 hourSj which 
c^iiBtitiite a year. 

The Earth, whiie performing its annual course 
round the sun, tias not its axis placed at right 
angles -with the line it pursues, but in anobfiqne 
oT slanting" direction; the consequence of which 
is, that the earth proscnta to tho action of the pun'a 
rays a greater portion of the northern hemisphere 
during one half of the year, and a greater portion 
of the southern hemisphere during the other half 
of the year. The period at which any particular 
portion ot the Earth's surface is turned most 
direclly towards the buu constitutes vihi^siunmer 
at that particular locality; and it will al the 
same time be mid-vjitU^f at the opposite portion 
of the glotie. Thus, when It la niid-snmuier in 
the British IsIcSt it will be mid-winter at the 
little island of Antipodes, not far from New Zea- 
land: when itis mid-suramer in New England, 

* An elUpBQ LS an otat figrtre bv Ghapod, that \X\e sum of the 
two dbtunoM pf each point of the curta from tim paintfl vithin, 
oallerl fn^i. « alwftjs Ihe Htitne. Tlie Sun'i placa is a focus nf 
each pln-QcUiry orbit. Aq cllipae raaj be drawn with a striDg, 
two piu»f and a pefLCil- 
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THE EARTH. 



it is micl-wiiiter in the northern part of the Ana- 
tral Ocean. In the fi^re below, the orbit is 
made much more elliptical than it is in reality, 
and the Sun, which belongs in one of the fociT 
id put at the centre. At each equinox^ a hemia- 
phere ia shown whieh reaches both the polea; 
but at the vernal equinox the illuminated half 
appears, at the antiimnal the dark half; the 
giohe in the latter case being between the Sun 
and the eye. Observe that the lines N a, repre- 
senting the earth's axis, always remain parallel 
to each other. 
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HL LATITUDE AKD LONGITUDE, 

The globe or earthy for the convenience of 
measurement, 13 divided into degreea of latitude 
and longitude; these degrees being indicated by 
this sigiif °. 

Latitude is marked by lines or circles mnning 
parallel with the equator, each hemisphere being 
divided into ninety degrees between the equator 
and the north and south poles. The reckoning 
commences from the equator, and i*^ distinguished 
as fiortlt iind aov/k lalUu^e. The latitude of any 
place is therefore determined by its diatance 
north or south of that line. Thus London is in 
north latitude 51^'^. The Cape of Good Hope 
is in sofjlh latitude 35"- Any place situated on 
or near tiio equator' is said to be in a loic lati' 
tudc ; any place near the Arctic circle to be in a 
hi^h lafiiuifc. Thus, Sierra Leone ie in the low 
latitude of 8^° N,, Archangel in the high lati- 
tude of 64^^ N, 

Each degree is divided into sixty ^minutes^ 
marked thus/; the lu.titude of London being 
51° 30' ; that is, fifty-one degrees, thirty minutes, 
The uuniljer of miles comprised in a degree of 
latitude is nearly seventy. 
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10 LATJTtl>E AND LONdITtn>B. 

Places situated in the same degree of latitude 
are :^aid to he on the smue parallel. Thus, No^ 
wich and Berlin are on the sa.me parallel of IbH- 
tude, about N. lat. 52^ degrees. 

The globe hns a further diyision, also running 
parallel with the equator, marked by four circks^ 
called the Arctic circfe, the Antarctic rtVr/e, the 
Tropic of Cancer^ and the Tropic of Chprirnm. 
The tropics are situated at the distance of 53^* 
north and aonth of the equator ; the Arctic and 
Antaretip circleSj QSi'* from the north and fonth 
poles, or in north and south latitude 66^ de- 
grees, 

Theae cirelea divide the earth into five zrtnes^ 
or belts, the torrid zone, the two temperate ^fWcJ, 
and the two frigid zones. The torrid zone, so 
called from the heat of that portion of the earth 
whicti it includee, extends to 23^*^ on each side 
of the equator ; that is, to the tropic of Catjcer on 
the north, and the tropic of Capricorn on the 
south, of the eqnator. This zone is called intcT' 
tropical^ from its lying between the tropics. The 
aorthem temperate zone extends from the tropic 
of Cancer to the Arctic eirclc, and the southern 
temperate zone irom the tropic of Capricorn to 
the Antarctic circle; that is, respectively from 
north and south latitude 23^° to north and south 
latitude 66^°. The frigid zones extend from the 
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Arctic and Antarctic, or polar, circles, to the 
nortb and eotith poka; that U, from north and 
fiouth latitude G6j° to north and soath latitude 
90°. They are called frigid, from the cold tem- 
perature which prevails jji those regiooa. 

The Earth's surface is ahw crossed by imagin- 
ary lines passing from north to south through 
the poles ; these are called jneridians. The 
kmg^ifide of any place is determined by its dis- 
tance (reckoned in degrees) eastward or west- 
ward from any given meridian. In Britain^ 
longitude is calcnlated from the meridian of 
London (or, more correctly speaking, of the Royal 
Observatory at Greenwich)!' 

For the measurement of longitude, the equa- 
tor is divided into 360 parts or degrees ; the same 
division into 360 degrees bcin^ mauitaiaed in all 
parallels of latitude, though, since the girth or 
circumference of the earth diminishes aa we re- 
cede from the equator, degrees of longitude do 
not contain so many milee in high as in low 
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For foavenieoce, the mendiitn of LonJou is niBiimoil lu tha 
line frauL nbicb navigators reckon tlieir longitude, yti in nation^ 
b1 oaLculntiuQ^ it Es caatcmar; fo mnke the capitul of the cauntrjr 
the pom I from whliih to detenDine longitude- llias, in Amci-icftt 
we Liive the nicrhliau uf WaBLmgLon, tha Frasaiuod U9« the 
marULaD of Heriin, ihe AualtiuoB that cf ViQQD&, &o. 
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12 LATITUDE AND LONGITUDE. 

latihides, which will be evident from the follow- 
ing table : — 

LATITITDB, HTLES, 

<r 68J 

10" ffTi 

20- MJ 

30" 59A 

40^ ra^ 

60" 44 

60- 34A 

70- 23* 

SO" 13 

90" 

Wg thus perceive that a degree of longitude at 
the equator coatalas nearly 69 miles^ but in !ati- 
tade R0°, only 19 railea, and at the poles it di- 
minishps to nothing. 

Longitade ia ordinarily reckoned east and 
ipest from the meridian of Greenwich to the 
opposite point of the globe's circumference; 
there being thus 190 degrees of east longitude, 
and 190 degrees of weet longitude. All places 
eastward of Grecn^ch ore reckoned as being 
situated in east longitude; and all places west- 
ward of Greenwich as bcfng situated in wea^ 
longitude. 

Places situated in the same dL*gree of longi' 
tude are said to be on the same meridian' The 
term meridian is used, because the sun will be 

■ Deriyed from the Lftlin meriditt, mid-day. 
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at its greatest height, or it will be wid-daif^ at the 
same time at all placea in the same longitude. 
Thus, Bordeaux is on the same meridiaa as 
London, and therefore it will be noon, or mid- 
day, at the same time at both places. It will be 
noon earlier than in London at all places situ- 
ated lo the eastward of that meridian, or in east 
longitude, and later at all places situated in west 
hn^tude. The sun will rise rather sooner at 
Berlin, and raucli later at New York, than in Lon- 
don. At Calcutta, which is situated in east longi- 
tude 88'^^ it will be noon when it is a little after 
six in the morning in I^ondon ; and at the Feejee 
Islandf^, in the Pat-ific Ocean, 'which are situated 
nearly at the point where east and west longi- 
tude" meet, it will be dood, or mid-day, when it 
\% midnight in London. The sun is said to be 
on the meridian at mid-day; it ia then dne south, 
and at its greatest tiltitude.^ or height, for that par- 
ticular day. 

As the earth revolves on its axis once in twenty- 
four hours, the aun pasees over one twenty -fourth 
of 360% or 15% in one hour. The difTcrcnce of 
time between two placea can be easily calculated 
by dividing the diiferencc of their longitude by 
15. This will give the number of houra and 
the iractlonal part of an hour; the latter can be 
reduced, if necessary, to minutes and eeconds. 
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This difference must of cdiuse be added to ob- 
tain the lime of a plaee east of a givt'ii meridibii| 
flubtxactcd for a place west of it 



IV. DTSTRTBCnON OF LAND AND WATER. 

The land does not occupy much more than 
one-fourth of the entire surface of the globe, the 
lemaiuder beijig covered by the waters of tie 
ocean. Thus, the extent of the whole surface 
being estimated at nearly 197 milhnn eqcare 
miles, the jipace occnpii?d by land is considered 
to be about 1*2 million equare miles, ajid that 
cjovered by the watpra of the ocean about 145 
million squarr. miles. 

The proportion of land is much greater in thfl 
northern than in the eoutherti beiulBphere ; it 
having been computed that in the northern 
hemisphere the land occupies about 38 tnillion 
aquaro miles, and tho watcra of the ocean rather 
above 60 milhon, whilst in the Bouthcm hemi* 
sphere the land has been suppoaed not to occupy 
quite 14 million square miles, and the "waters of 
the oi;ean to cover an area of about 85 millloil 
square miles. Tlie recent diacoveriea of large 
tracts of land in the Antarctic regionsjthe extent 
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of wliich is yet unknown, render the conectness 
oftlie latter computation more than donhtM. 

The dry land ia usually considered under two 
principal heads : cotdwnfa and hlamh. 

The term continent has been commonly ap- 
plied to four portions of the earth, and it ia cus- 
tomary to speak of the continents of Europe, 
Asia, Africa, and America; but, more correctly 
speaking, there are only two continents, dis- 
tinguished aa the Eafitem and Western Conti- 
nents, 

The Easfem Continent, called also the Old 
World — because it has formed the al>ode of 
oivilixed man from the earliest period of histori- 
cal records — t^omprehenda Riirope, Asiii, and 
Africa, The Western Coutinent, called the 
New World — because it has only been known 
to Europeans since its discovery by Columbus 
in 1493 — includes the whole of America. 

These two vast continents arc in fact only 
larger islands, being narrounded on fh]\ eidta by 
water; but since large surfaces of land tlift'er in 
their climate and natural productiona from i&landa 
of smaller si^e, it is dealrable to make lliis dis- 
tinction, and to treat oftheHc two grand dirisiont^ 
of the earth as contiitcjUs. 

The ixhuitfs on the earth's surface are of vari- 
ous dimensions, and of various elevationa abuTe 
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the flea. The iramense baaia which is occnjued 
by the waters of the ocean is apparently greatly 
diversLfied in its surface; in ^ome parts deep de- 

preflsi(Tii9 or submarine \'alley3 occurring, wluW 
in others partially-iniriiersed mountains rhe above 
the waters^ forming islaruls of larger or smalln 
extent, and in some instances mere insulakd 
rocks^ 

Australia is by far the largest island onto 
face of the globe, its greatest leng^th being about 
2500 mile?, and its greatest width about IfW 
miles. This vast island is sometimes called a 
continent, but is more correctly included among 
the Islands. Anstralia, in conjunction with 
New Zealand and the numerous smalJor islands 
with which the Pacific Ocean is studded, is 
sometimpn regarded under the distiact appella* 
tion nf Oceanica. 

On referring to the map of the world, we shall 
perceive that the iorin in which the Ory land la 
arranged diffeig greatly in the Old and New 
Continents; in the Old Continent the principal 
cxtenflion being from cast to west, whilst in the 
New it is from north to south. 

In the Old Continent continuous straight linea 
may he drawn for immense diatances from aoatfa- 
w^est to north-east, over vast tracts of dry land, 
without encountering any great expanse of water. 

• 
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Tliiirt, aline drawn from Capo Verd in West- 
em Africa, crossing the bthmijs of Suez, und 
extending to Quanlin on the borders of the 
idfic Ocean, (situated a little to the north of 
he Japan i&Iea,) would paaw over a tract of dry 
land no less than 9750 miles in length. The 
New Continent, on the other hand, has its great- 
est len^h from north to south, extending through 
120 degrees of latitude. 



V. VARUTIONS OF THE SURFACE. 



The dry land is elevated jnlo mow rUoins and 
kighlatuls^ spread forth in pkdns^ or depressed in- 
to valleys^ all varying in extent and in elevation 
above the level of the sea. 

Mountains are met with mranff€S und groups, 
or aa isolated movnfains. 

Mountain ranges, or continuous ridges of 
mountains, not unfrequently rising to a great 
elevation above the adjacent districts, sometimee 
extend over large tracts of country, the length of 
the principal ridge being usually much greater 
than its width. In many instances wr find that 
a general correspondence may be traced between 
the direction of mountain ranges and the form of 
2 
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the regions they traverse, as will be evident from 
a reference to the accompanying map» the black 
lines on which indicate the principal mountain 
ranges. 

Thu3^ the greatest extension of the Old World 
ja froni east to west, and a vast and nearly con* 
tinuous line of moiirtatns extends acro3s the 
■whole eontinent in that direction. The greatest 
length of the New World is from north to south, 
and in that eontinent a mighty mountain range 
stietcheB from ita northern to its eonthero ex* 
tremity. 

Tho nearly continuous line of mountains "which 
may be traced aerosa the whole of the Old Con- 
tinent, iiom the very shores of the Atlantic to 
tliost! of the PiLcifie Oetan, couimtin^ta in Weat- 
ern Europe with the P^citces, with which the 
Sierras^ or mountain rangea of Spain, are con- 
nected. The valley of Languedoc forms an 
inlerruption to the grand chain of mountains, 
intenening as It docs between the Pyrenees and 
the comparatively low range of the Crvennes^ 
which extend nearly across the south-eastern 
part of France, and which may be coasidered 
as forming the next prolongation of the line. 
To this range succeeds the mighty moun- 
tain system of the Alps, covering a large ex- 
tent of sui'faee in Switzerland and some of the 



^ 




so VARlATIO>r0 OF THE SURFACE, 

adjacent territoriea, and containing the most ele- 
vatt^d summits in Europe. The inountaina of 
Germany and Bohemia do not attain any great 
altitude; these are eiicceeded by the Carpa- 
thian monntain&y which skirt the north*east^rn 
borders of Hungary, From the last ran^e, and 
ali:0 from the Alps, mountain brancheai extend 
into Turkey, where the EaUcan range carries the 
great hne to the shores of the Eusine or Black 
Sea, and to the con&nes of Europe, lln AsU 
Minor and Syria, it is continued by Hie ranges 
of Taurus, Llbanus^ and Atdi'Lihanifs^^ud from 
these by the mountains of Armenia and Pet- 
Ha, including the Elburz range whit-h ^irte 
the southern shores of the Caspian Sea, to 
the borders of Lidia. The Caucasian tHota^ 
tains, Bitiiated to the westward of the Caspian 
Sea, appear rather as a detached group. At 
the borders of India we arrive at a grand 
mountain knot, the Hindoo Koh or Coosh^ from 
which mountain ranges diverge to the north 
and to the scuth, as well aa to the eaat :iud west. 
The grand line is prolonged to the eaHtward by 
the KuenJvn and the ITunuhiya mountains, the 
latter elupendoui* range, wiueh sepiu'atus Hindo- 
Btan from Tibet, containing the loftiest known 
Huminits on tliefax'e of the globe* The Himalaya 
mountains take a south-castcrJy coarse^ and tei- 
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minate at the river Brahmapootra, Tvhence the 
line is continued by ranges of moiintainB hitherto 
little explored, and finJs its tennination in the 
mountains of China, which carry it to the shores 
of the Pacific Ocean, The Kuenlan roountnins 
skirt the north of Tibet mid are prolonged by the 
K?iin-g'ati range, which, turning northwatdj is 
again prolonged by other ranges, running ill a line 
nearly parallel with the eastern coast of Asia, and 
extending almost to its mo!*t northerly limits. 

The vast mountain syatem which extends from 
the northern to the southern extremity of the 
New World, presents a far more striking in&tajice 
of the correspondence bet\yeen the direction of 
mountain ranges and the regions they traverse- 
The Ror/ct/ MmiviaitLs extend from the borders 
of the Arctic Seas tn the lathmiia of Panama, 
their general course agreeing very closely with 
that of the western toast line of North America. 
This Viist range becornes twice depressed in Cen- 
tral America, but Hoon regains more than its 
former height, and undor the name of the Anths 
extends along the whole of "Western South 
Ameriea, its direction corrcspunding very neady 
with that of the coast; The Andes contain a 
\B^t assemblage of eluvated {summits, a great 
number nf which are covered wilh pi-rpeluiil 
finow> ahhongh some of thera are situatiiJ m the 
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hottest regions of the globe. NunieTouB active 
volcanoes also occur among tlie Andes, As 
they approach the southern estremity of the con* 
tinent, these mountains lose their great elevatioiiT 
and finally terminate in Cape Horn, 1860 feet 
above the level of the aea. The course of the 
Alkghatiif moanta.ins conesponda nearly with 
that of the eastern coast of the United States, 

The character of general correspondence be- 
tween the direction of mountain ranges and the 
form of the regions they traverse, is often very 
observable in smaller portions of land, such as 
penlnsalfis and islands. Thus, the form of Italy 
corresponds closely with that of the direction 
taken by the Apennines, which extend tbrougli 
the whole of that peninsula. The form of Scan- 
dinavia (Sweden and Norway) agrcea with the 
direction of the Dofrefeld Tnonntains, which tm- 
verse that territory from north to south. Among 
ialanda, Corsica, Madagiiscar, Cuba, and Jamai- 
ca, afford striking instances of the correspondence 
of mountain ranges with the form of the land 
along which they extend. 

Monntain ranges present some, of the grandest 
natural scenes on the face of the globe. The form 
of ridges and summits is much InHuenced by the 
nature of the rocka of which they are composed. 
In some regions, the mountain tops are rounded, 
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like the limestone suminits among the Apen- 
ninea; in others, serrated or aaw-sliapt'd, like the 
slaty Sierras of Spain ; in others, they rise in 
peaks OT horna, like Mont BJanc and "Finster- 
aar-horn in the Alps; in others. Id perpenJit^ular 
walla 1000 or 2000 feet in height, like some por- 
tions of t Mont Cervin in the same range ; or like 
natural castles, as in Mount Athos, in Greece; 
or in gigantic dome-shaped masses, like Chim- 
borazo in the Andes. One very striking feature 
in elevated mountain ranges consists of the vast 
sorface of snow which everywhere meets the eye, 
particularly in such mighty mountain ranges as 
the Himalaya and Andes. Moontain ranges are 
usually fnnowed by deep valleys; and in some 
parts these valleys Are filled w^Hh vast acenmu- 
lations of ice nnd ^nn-w, called g-facicr^, wliich 
often assume the most fantastic forms, or spread 
foith like lakes or seas of ice, sonnetiineH having 
a thickneea of nearly 600 feet.J 

Mountain branches, or ridgca, naually of in- 
ferior elevation, frequently diverge or branch off 
from the central line of a mountaio range, 



• In the Bernese Alps, f In Ibe Pennine Alps. 

4 For ftn niltnirable dfScripticm of tic gTacierH of ttie 0]<I 
World, Ihe render 1b referred lo KuUu b Swilziirtuud, u bogk 
vhioh ma^ bo peroeed with equal pro£t b^ ^ouog ood oldr 
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sometimea running almost parallel with the 
principEil ridgej like the Jura' range, which 
branches off from the central line of the Alps; 
or else diverging from it nearly at right angles, 
like the Apenninea, from the sanie grand moun' 
tain range. These are termed lateral or side 
branches^ and sometimes transi-erse branches. 
From these lateral branches, smaller branches or 
spurs again extend, constituting hUlSf and the 
latter usually diminish in height until tliey are 
lost in thL^ plains, 

Defii/'hed or isoltrted mounlainn are usually of 
volcanic origin. In many instances they contain 
active volcanoesj and they sometimes attain Ei 
great elevation. Thus Mount Etaa in Sicily 
has the altitude of 10,880 feet above the level of 
the Hcti, the peak of Teneriffe in the Canary 
Islands that of 13,200j aod Mount Ararat that of 
17,263 feet. 

The loftiest summits are usually met with in 
extensive mountain ranges : thua, the moat ele- 
vated sununits in Great Britain occur in the 
mountain ranges of Scotland ; those of Europe^ 
among the Alps; those of Aaia in the Himalaya 
Mountains J and those of Aiuerica in the Andes; 
as- may be observed by a reference to the follow- 

* Between Xcitfchatel and Lake GeneTa^ 
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ing fable of the height in feet above the level of 
the aea, of the most remarkable mounlaina on 
the earth's surface- 

EUROPE. 

Feet, 

MoQt BIflBfl, AlpB 16,750 

MoQte EosA. Alps 1G,150 

MnUhncPn, Skrra Nevada, 9piuii .... 11,650 

Pio Nethon, Pjreowa 11,168 

MoDt Perdu, mto 10,950 

EtQAi Toloano, SiciHj ....,, 10,830 

ArgeritiLro^ Bnlknn 10,001) 

Como, ApCQuinea ,.,,.., Q,E50 

Skogesloeatitidi^ii, Norway , ^ . . 6|100 

Lomniiz, Cn-rpatbiLDB 6,750 

Famovud, Greece « 8|0l)0 

Sabnef^Bttvi, Xorway , - . . . > 1,54.^ 

MoTitd'Or, AuTorgna 6.220 

Helca, volcano, Iceland ...... 5,319 

Yesuvias, volonao, Ital; . , ... 3,900 

BRTTISH TSLE3. 

BcD Nflvifli TnTcroHs-flhirc -.■-■. ^36S 

SnowdcD, Ctkemnrronfiliire . . . . _ 3,571 

MoGUljeoddj'a Reeks, co. Korry , . . , 3,410 

HelvelljD.Cuajberland ..:... 3^055 

KiDdersflout, highest poiot or Che Peak of Perljahire , 1,SS1 

UnolijHud, Gubwx M4 

ASTA. 

Ifinichin-ginEft, HimitUja - . , . . 28,174 

Uhri^vuk-giri, ditto (kbout) .... 2^.000 
Juwuhir, ditto 25,770 
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Feet. 

fllbun, Cancasna . < . . , 18,400 

Ararat, or Agri-dagb} AnueiuEt .... 17,362 

Hei-moD, Sjrin . . - . . lO/WD 

^u, Arabia ... .... 6,300 

AFRICA. 

Ejlmatid-JaTOj Zang^ebar . . . , . 20,000 

Abbtt Yared, Abyaeinid 16,000 

CameroDQfi, Biafta. 13/100 

Peak^ Teneriffo, Toloano 12,300 

8(]ltzKopr,Cupfl of Good Hope , . . . 10,000 

Tabid MooQt, ditto 3,G0O 

NORTH AMERICA. 

M«mt St. Elina, Tolcano 1T,BG0 

Popooatepetl, Mexico, ditto , . . ' , 17,716 

Fremoat's Peak, Eooky MountiuD^ . . . 13,560 

Black Mcjimtfiin, AllegbanieB, N. CPHrolina . . . 6,176 

Mount WLahingUm, l^'bit« Mountaitia, N. H. , . 6,Z8S 



SOUTH AMERTCA. 
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Llrima, Afldea 24,000 to 26,000 

AcoDcaguUf Andes 23,007 

Sahamn. ditto 22,350 

Chimboraio, ditto ' 21,415 

Sorftta, ditto . *21,a86 

Dlimani, ditto 21,145 

noraiiua, Ouiaoft ....... 7,450 

Itambe, Brazil . , 5,960 

Cape Hom, Tierra del Fuego l,i 
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* According to Jolmaton and Petenuikim. 
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OCEANICA. 

McffTuiRoa, HaTdii, rolcono 16.01)0 

Enbaa, Sonth Viclom Lind, Tolcano . . . 12,400 

F«ik, Tahiti . - 10 875 

£^0Dt, New Zealand 9^000 

Ss&-Viev Hill, Australia 6,500 

Elevated plains or highlands, called plateaus or 
tah/e-laiufftj occur in various parts of the earth's 
sutAicp- They sometimes rise abruptly and 
almost perperidiculiirly from the lower plains, 
and it JB jji consequence of this table-like form 
that the appellation of table- land has been 
adopted, though the term is applied to any 
plaiD£i of considerable elevation abovo the level 
of the sea, even though they bear no resem- 
blance to the table-like form ; some table-lands 
or plateaus being, on the contrary, situated be- 
tween parallel mountain ranges, the mountains 
wtiieh support Ihem often towering to great 
heights above these elevated plains. 

TliL- most considerable plateau or table-land 
of Europe occurs in Central Spain, wbieb has a 
general elevation of 2000 feet above the sea level. 
The plateau or table-land of Mexico has an ele- 
vation of aboot 7000 feet above the sea. The 
table-land of Quito, which is situated between 
two parallel ridges of the Andes, has an eleva- 
tion of iJlX)0 feet above the sea, wliiLst around it 
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rises a vast assemblage of elevated summits^ no 
less than eleven snow-capped mountains being 
visible from, that splam. The most remarkable 
table-land on the surface of the globe occnpieB a 
large apace of Central Asia, including the desert 
tracts of Gobi and Shamo and the elevated 
region of Tibet, the latter of ■which Ima an 
elevation of 15,000 feet above the level of the 
aea. 

Fiains or kttolajtds of greater or Icaa extent, 
presenting comparatively small uodulationa on 
their surface, and rising in no part to any great 
elevation, are met with in most parts of the 
globe. A large plain or lowland occupies a con- 
sitlemble space iii Europe, commencing en the 
borders of the North Sea, in the low dls- 
trictB of the Netherlands, and extending through 
Prussia and Poland into Russia, to the base of 
the Ural JVTountiunSj and forming in the latter 
country an almost uninterrupted plain from the 
shores of the Frozen Ocean to those of llie Black 
and Caspian Seas, In this vast expanse the sur- 
face is scarcely broken by any eminence except 
the low range of the Valdai hills, between Mos- 
cow and Toropetz, which in no part exceedy the 
height of 1200 feet above the level of the aea. 
This extensive plain ia divided by the Urahan 
Mountains from one of yet larger extent, which 
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fonns the great lowland of Northern Aala, The 
Rut^sian Sf^jtpes (according to Koch) arc open 
woodless tracts, covered with tali hetbaceoua 
plants. 

One of the moat remaritabie lowlanda on the 
earth's surface consists of the vast tract of barren 
Band which occupies the large portion of North- 
ern Africa, called the Sahara or Great Desert^ and 
wliich esteads from the borders of the Atlantic 
Ocean to the valley of the Nile, it^ length being 
about 2470 miles, and its breadth about 900 miles. 
Itconsista chiefly of low roc^ky hills, and an almost 
boundless extent of moving sand, unrefreshed by 
a drop of rain, and parched and pulverised by 
the intense heat of a trcipicai sun. In some few 
Bpot^f vrhere springs of wat^r rise to the surface, 
and admit of the growth of vcgetationj a verdant 
Oaxis or wofJf/t of greater or leas extent, varies 
the otherwise arid and dreaxy surface of thip 
enormous desert, appearing like an inland iji the 
raitlflt of an ocean of sand. 

America contains some lowlands of vast ex- 
lent. Wide-spreading savannahs, or plains, oc- 
cupy a large tract of country, forming tlie basin, 
or valley, of the river Mississippi, situated to the 
west of the Alleghany Mountains. A consider- 
able portion of this great lowland is remarkably 
level, and subject to annual inundations &om 
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the mighty stream by which it is traversed* 
Other parts consist of dense forests alternating 
with prairies, or extensive natural meadows, 
aboimdin^ in wild animals. 

In South America tliree remarkable plains or 
lowlands occur. The basin of the river Oronoco 
forms the most northern ; these plains are u;?ually 
called lla'iios; the second great plain is that 
which is traversed by the mighty river Ama- 
zon, and which extends from the shores of the 
Atlantic to the base of the Andes, having a 
gradual slope, and being in many part?* (*overed 
■with almost impenetrable forests, and in others 
with luxuriant herbage. These plains are dis- 
tinguished as seivas. The third great low- 
land of South America, which includes the 
vast plains of Buenoa Ayres, and extends to the 
cheerless ■waates of Patagonia, forms the basin 
of the rivers Paraguay and Jja Plata. These 
plains are usually iGUixf^il pampas* ^H 

Vidh-f/s are of Ihree kinds : — Principal val^ 
leys; hiltral or iranvtrsti valkys; and svbor^^ 
naiG valleys. mH 

Prirtcipal valleys are usually valleys of large 
dimenn^iona, enclosed between extensive parallel 
ranges of mountains. To Ihis class belongs the 
ValGis, or Valley of the BJwne. This valley is bor- 
dered on the south by the Pennine Alps, among 
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which we meet with Mont Blanc and some of 
the other most elevated mountain peaks in 
Europe ; and on the north it is bordered by the 
Jura and the Swiss Alps, 

Lateral valkys^ or transverse valleys^ are so 
tenaed, because they are situated among and 
formed by the lateral or tranaverse branches of 
mountain ranges, and their size and genered 
arrangement therefoie depend on the magnitnde 
and direction of the mountains among which 
they oecTir, 

Subordijmte valteps, as the name implieR, are 
valleys of subordinate or smaller size, wldch are 
formed by the spurs or minor branches of 
mountain ranges, or which are situated among 
hillEt. 

Some valleys arc basin^shaped^ or of a circular 
form, being surrounded by a. girdle of mountains, 
with the exception of one small outlet, -which 
allQ\vs of the escape of the supcrabundajit 
waters, Sueh valleya appear to have formed 
the beds of lakes at some previous period, the 
waters of which having been drained oll'tlu-ough 
the small gorge or outlet, the lake has been con- 
certed into a fertile valley. The beautiful valley 
of Cashmere presents an example of a basin- 
shaped valley. 
When valleys are narrow and difficult of 
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access, they are termed ravines, gUtis, deUs^ de- 
fiies, gorges^ guUies^ passes or ports. Narrow 
valleys of this description are of frequent occur- 
rence among steep mountains^ and often present 
scenes of great beauty and grandeur. They 
usually form the routes by which mountain 
raogea are ero&sed, and hence they are called 
ports m the Pyrenees, and passes in the Alps and 
various other mountain ranges. As they are not 
situated at the highest point, but just below the 
head or summit of the mountain, they are called 
cols or necks in the Alps of Euro|je. They fre- 
quently form the beds of rivers which take their 
rise amid the snows of mountain regions. 

The valleys and plains to whicn our attention 
has hitherto been directed, though low in ejeva^ 
tinn as compared with hills and mountains, are 
all more or less above t/te level of the sea^ wlileh 
latter forme the standard by which all the imdu' 
lations on tho earth's surface are measured- in 
Central Asia a large tract of country exists which 
13 coniTTionly supposed to be depressed below the 
sea leyel, though the fact is denied by high 
authority. This extensive area includes the 
<3z.5piat» Sea and the Sea or Lake of Aral. 
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TI, GEOLOGY- 

Geology conaista of an inquiry into the na* 
ture and arrangement of the various rocks and 
other substances at or near the eurface of the 
earth. 

The portion of the earth which ia accessible to 
man's observation is termed the eartft* cniAt^ 
though this forms but a very fimall part of the 
whole globe, for the deepest mine hitherto ex* 
plored scarcely ppiietrates more than half a mile 
into the interior of the earth, and the iiiequalitiea 
on ita surface arisiag from mountains and val- 
leys have been well likened to the roughncsa on 
the rind of an orange, as compared with the 
general mass. 

An examination of the earth^s crust shows us 
that it is formed of numerous beda or strata of 
jocks, some of limestone^ some of satuhtonc^ some 
of clay; some very hard^ olhcra Boft and cruni- 
bling and readily worn away by the action of 
niBning stieama or the wa.vt!a of the oceiin. 
The greater nmnber of these beds contain organic 
remains, that Is, the remains of animals and 
plants, which are termed fossils. Among these 
the most numerous are the remains of marine 
3 
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ftnimals ; in some instaneea, sheila and coral? 
ifcciir in Buch abundance as to form the principal 
part of eztenaive beds. Every part of the earth 
rxhihilfl J-imiUtr or nearly similar formationa; 
and not only are marine fossils met with in the 
inlmor of continents and at great elevatiooa 
fllKJve the aea, but a vast variety of plants, corals, 
flhelii^, fifth, ri'ptilcs, &c. &c., are met with in a 
f(w«il stat^, of species dist»imilar to any at prea- 
ent on thtr land or in the waters, 

Bcsidcit roekfl, we nieet with earthy formatityns 
on Ihe t'flrth'a surface. These include such loos* 
materials as are disintegrated or worn away from 
fiH'kft, and form, when combined with decayed 
oninifil nfjd veg^^t.nble matter, or hvmvs, the soil 
of meadow and arable land^, and, generally 
npi'uking, all bods which are not cottsofida/etl, nf 
litirdcnod. Waler-ioorn pebbles, that ie, frag- 
mcnta of rocks rounded by friction and the 
action of water, are of frequoiit occurrence, form' 
ing f^ravel in the beds of rivcrsi &c,, and shin^lei 
on the aea-shore. When of very large aiac, they 
are termed bouhltrs, 

"WliLMi rounded pebbles become cemented to- 
gether by lime or any olher material, so as to 
form a solid rock, the mass is called mnglomer- 
cie, and EmueXim^^ pudding-stone. When anga- 
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lu fragments are thus eeraented together, the 
tenn brecvitt is substituted. 

The moat abundant materials or earUis of 
which rocke are composed are, 1, siiica^ ot Jfltti; 
2, lime ; and 3, alumina^ or i'la^. 

Sificfiy or giJeXt ia very iiniveraally diffdaed over 
the earth's surface. It ie found almost pure in 
^furfZt flint,, opal, chaicedorti/^ rock cn/.sUif^ and 
In iht^ Jiiitfi/ sontl nf the sea-shorR, Water ijaai^ea 
Ireely through sand ; and^ accordingly, &andy 
tracts do not retain w^ater so as to promote vege- 
tation, and tliey are therefore iinnnlly barri^n ; of 
which the Sahara presents a striking example. 

Lime le also a very generally distributed earth, 
and is usually found in the form of earbonnte of 
Htucu Under the eevcral names of marble^ lltnc- 
itonc^ oolite^ and chalks, it con^titutca mountaiDej 
and even ranges of mountains, 

Alttmiita is likewlae a very abundant earth, 
and of great imjiortariee to nmnklnd. It entem 
largely irito llur ch//ri/ {.tr arffillavtous earths^ 
It forms part of various kinds of rot^ks. aad 
its special utility arises from its property of not 
permitting water to pass tliroup;h its substance 
— a property which renders it of JneE^timable 
value, both for natural and artificial reservoirs 
of water. 

The bed.^ cr layers of rooks which form the 
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crust of the earth are divided into gtratifieddni 

unslrafijled. 

L Stratijied or sedimentary rocks are such as 
give evidence of having been formed by suc- 
cessive depo&jts o\ aediment in water. Thejr 
are called atratiiieiJ, because tiie materiala of 
which they are composed appear to have been 
deposited in sncn^Hsive strata or lai/ers; they 
are also called aqueous^ because this appears to 
have been effected by tbe agency of water ; they 
include sandstones or freestones, limestones^ cla^t, 
ice. 

Stratified touks being formed by aucccBBive 
dcpoaits of layers of sedimentary matter by 
means of -water, it la evident that these materials 
must be derived from some source, and in many 
instances this may be traced to the disintegraiiofi 
or crutrtblifi^ auraj/ uf older rucks* Thus gTieiss 
appears to be formed by the disintegration of 
grttnite^ conglomerate by that of Vtuious kinds of 
rucks. 

Although all the dilTcreiit kinds of stratified 
rocks do not ocem- in every part of the earth's 
crust, they are found to form a regular series, 
and those which are of more recent formation 
have never been met with under those wliich are 
considered as more ancient. Most of the stratified 
rocks contain fossils ; and since each group con- 
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tains n cprtmn number of ibsaila peculiar to itself, 
it ifl by nutans of tlii*j=(fi organic remains that the 
relative ages of the different strata have been 
deterioined- 

But although the lowest stratified rocks are 
more aiioieat than those ivhi^jh have been de- 
posited above them, the layers or beds do not 
alwnys retain a. horizontnl position. W^ere such 
the caacj it could only be by meana of deep cut- 
tinga that 'wc should arrive at the older etrata ] 
WCj how^verj find, that owing to some convul- 
sions of the earth, atratilied rocks, and in some in- 
atanoe**, \vholc seriea of stratified rocka have been 
thrown oat of their original horL^ontal position, 
and thus the various beds crop ovt or uome 
to the surface, as in the accompanying rut, 
where we perceive that no lesa than five differ- 
ent kinds of rock come to the surface. 




Not only is facJMty thus afforded us to become 
acquainted with the nature of the lower rocke, 
but many of the most valnablc products of the 
earth are by this means rendered more accessible 
to man. 
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2. Ifvsfraiifjed rofks firpsnrh ns npppnTtobeof 
igveons origin ; that is, to have been formed by 
the aetion of fire or intettse hertJ : they are called 
unatratifiedj because^ instead of having been de- 
posited in successive layers, like the etratified 
rocks, they seem to have been formed by the 
fusion oxTneUir^ of the materials of 'which they 
are coTnposed, and the subsequent cooling and 
hardening of the melt(?d matter into one great 
mass. Granite^ basalt^ lava^ &tc^ belong to thxa 
cla.^ft of rock?. 

Uuatratified rocks may be divided into three 
elasees: — 1, Flaloniv; 2. Trap: 3, Volv.anic, 

Phdonic rocks are rocks which appear to have 
been formed at a considerable d*'pth in \\\\i in- 
terior of the earth by the agency of heat, and in 
conaeqnence of their having cooled under tite prei- 
sjtre of jnf-jfcrinatmOviif, or over-l//in^ rocks, to 
have become greatly compressed and hardened. 
The principal rock of this class is gramtCy which 
ia a very aniversally ditTusod rock, though in 
very many parts of the earth it is concealed from 
our view by the stratified rocks which rest upon 
it. In pome parts, granite veins or branches es- 
tend upwards into the stratified rocks. Granite 
occurs in ail of the New England States, bnt the 
purest and most easily wrought ia found at 
Quincy and Rockport in Maasachtisetts. 






TVrtp rnrks are fonnafiona ^vliirh are ron9idf>iv 
ed to be tbe products of volrnntns w/iirk haV€ 
been lon^ €j;tinft, Theae mcke, Like the Plulonic, 
are supposed to have been in a state of fuHion^ 
but to have t:ooIed down vnder tfie pressure of 
deep waiery probably of a profound oeeati- Ba.iall 
la one of the moat abundant rocka of this class. 
It aometimea occura in tabular massett, but more 
firequcntjy in regular columns, upually called 
basaltic colutn/ts. The GiatiCs Oausetrajf^ in the 
north of Ireland, presents a remarkable instance 
of a formation of this kind. Trtip dikes are 
masses of trap which have forced their way into 
or through other rocks, and ore sometimes of 
great extent 

Volcanic, rocks ate leas compact and ieas hf»rd- 
ened than either plutonic or trap rocks, which is 
supposed to be owing to their having coolfd in 
the open air. The principal volcanic rocka are, 
iu/a or talc tiiff^ pumice-siont-y and obsidian* 
Loose sandy sconce or vindsrs^ and axhes^ are also 
ejected from the craters or mouths of volcanoes, 
and some volcanoes pour forth streams of muddy 
water, whilst all emit volumes of gaseous matter 
and steam, 

The regions where volcanic action is at present 
displayed in the greatest energy include Mount 
Ytmvius^nA MoutU Etna^aud the adjacent aeas; 
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the hlnji/fs of the Indian Archipelago^ CeMral 
Amtrira and the Andes; some of the islands oF 
Oreariifra; Iceland and KavUsrhaika, in the cold 
regions of thfi north ; and So:dk Yirioria htrnd^ 
amid the perpetual snows of the southern polar 
regions. 

Terrific as are the effects sometimes produced 
by volcanic eruptions, there seems reason to coo- 
elude that in many inatancea they may rescue 
the diHtricta where they occur irom the yet mor€ 
dcatructivc viailutiona of cartbqualtcs. For it 
appears tliat the raelted matter in the interior of 
the earth, being enlarged in its volume by the 
auUon of iiiteriinl ht;at, strives to force i(s waj 
through the rocka whieh furm. the earth*s crust; 
but OH eneouiitering the outlet afforded it by the 
crater of a volcano, this melted matter pcuia 
forth on the surface of the ground, The melted 
matter or lava ejected by the volcano of Skapta/r 
Yokul^ in Iceland, in the year 1733» was of im* 
menae volume. Two streams of lava flowed in 
opposite directions, the width of one stream 
being about twelve or iifteen miles, its depth 
about one hundred feet, and it extended to about 
fifty miles from the mouth of the volcaiio. The 
second stream waa of equal depth, but not of so 
^reat width, nor did it extend beyond forty miles. 
Had this mighty mass of melted matter not found 
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Hvent, we may well suppose that it might have 
shntt^red the ro<?ks tc atoms, and given rise to 
the moat fearful earthquakes- And in fact it fre- 
quently happens, that in volcanic regiont;, earth- 
^oakea cease at the very raomeat that eruptions 
coram cncc from adjacent volcanoe&Ttind oecasion- 
ally even from, volcanoes comparatively remote 
from the convulsion. It thus appears that in 
cert-ain portions of tlie eari.h*s crust, underground 
corDraanicatioti mubt e^ttend to considerable dis- 
tances. This 18 strikingly displayed in the 
Andes, and a wide extent of country at their 
base. 

The effects produced by earthquakes are some- 
timea very remarkable, conviilttions of this kind 
occasionally agitating immi^nse tracts of country, 
shattering and displiLcing rocks, and even perma- 
nently raising continuous tracts of land above 
tlieir former level, or causing the depression of 
others; thus eiTccting great alterations in the sur- 
face of the countries where they occur- 

Earthquakes of great severity sometimes occur 
in regions remote from any active volcano ; of 
this the tremendous convulsion which took place 
at Lisbon in the year 1755 forms an instance- 
On ttiat occasion the agitation of the earth's 
crust extended to the British Isles, and even to 
the West Indies and son^ie parts of North Ameri- 
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ca. Slight tremors of the earth are occasionally 
felt in all parts of tlic globe. 

KxfitiH vnlfntwi's ocanr in varioua parts of 
t.he enrth*a swrfaeR ; and in such caaea "we may 
infer^ that tlioiig-h at some former period earth- 
quukea and volcanic eruptions may havci taken 
place in t)iose Localitiee, these have now ceased, 
and the radted ma&s has cooled down and 
formed a Bolid rock. 

Igneous rocks have in many cases forced their 
way up through stratified rocks, forming what 
arc ternaed i/UrU'Sive rock:*^ because they Lave i»- 
trudt'd into the region of rocks of another clasH> 
These igrieoua furrnationH, whilst still in a molten 
state and inlensely hut, cuukiiig in contact with 
the aqueous or stratified rocka^ have usually 
changed the character of those portions immecfi* 
ately near them, r.hua forming what are called 
nieUtmorp/iic or transformvd rocks. By ftiich 
means limeUone rocks have become transformed 
into crr/stuiline vmrbfe. 

The efte.cta produced at remote periods by 
violent convulsions of the earth may also bo 
traced by the dishcatio/is or ftutHs to which th^ 
have given rise, A tilslocation or fault ia no 
named because any bed or stratum of rock 
wliere it occurs has been rent aaunder and dialo" 
cated or displaced^ so that one portion ia either 
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mwd above or depressT^*! b**Ii>w \in former Wei ; 

ibp sirahiin being tlifrr'fon' no longfir enrire and 

oontinuouBj an interruption or /nu ft takt-s place. 
Ab eandj^one and limpet one rocks permit 
kt<ii to jjereaf^tt or/«i¥j throuf^h their sul>»itanoe, 

riii<?h clny *i.cjea not, tfiuse di.-^Iooationfl or fiiults 
aje o( great importance in the natural world, tho 
cley strata tVermcntly^ in ronacqiient^c of their 
altered poakion, arrcjjting the water and causing 
it, instead of remaining concealed beneath the 
surfuce in an extended sheet, to gu^h out in the 
furm of a spring at the point where the disloca- 
tion has accurrifd. T\\^.Ji»stirrs or trem'es where 
these displacements have taken place are not 
imfrequently found filled with clay and other 
materiak, which arrefit the water in ita progress. 
In some localities fissures are found to coa- 
tain metfiliic substances, and are thejj distingiiish- 
ed as melulf'w vitiiis. bueti lifcsurea are frequent- 
ly found partially hllcd with cakareaas spar or 
crt/stufhzed carbonate of futi^, whit'li formw the 
viairLc or covering' in which the metals are in- 
closed. 

Metallic or tnelafliferous veins are supposed to 
have been partly filled by mechanical meartSi that 
is, by particles of metallic substances beiag con- 
veyed into them by the action of water or some 
other power ; and portly by chemical actiony that 
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is, by suhlimation, or fvmes rising" from beloic^ 
causing deposits to take place in these fi&s urea. 
The rich lodes or metalliferous veins of Corn- 
wall in England occur in fissures, more thail one 
dislocation having in many instances apparently 
taken place. 

Some metallic deposits appear to occur in sitn- 
etions where igneous rocks have intruded them* 
Bclves into atratified rocks, and converted them 
into crystalline rocks. Gold is supposed to be 
found almost invariably under such clrcum- 
etancGG. Such appears to be the case in the rich 
deposits near the Ural mountains in Asiatic E,U3- 
siaj as also in California and in Australia; in 
all -which places it is met ^vith in qtmriz. It is in 
pebblf^a and sand of the same rock that it occurs 
in the beds of rivers, and in some casee is found 
spread over a large extent of countrj'. 

Cupper-^ thougli frequently met with in veinaj 
is also found in extensive masses or beds, inter- 
posed between layers of rock. The same re- 
mark applies to Urty tead^ and silver. Iron is a 
very generally diffused metal, and is met with in 
beds, and also in nodvlesj or rounded masses, 
■which occur in great abundance among some 
kinds of rocks. 





Vn, THE WATERS OF THE GLOBE 

The ■waters of the j^lobe may be considered 
under foiix headw) — 1* 'S^'m^s; 3, Rivers; 3. 
Lakes; 4. The Ocean, 

Springs^ or noiutaJ fountains of vmfer^ taJfe 
their rise from reservoirs, or elieeta of wato, 
stored beneath the eiuface of the ground, A 
Bbeet or body of water has a tendency to main- 
tain the same level surface, or to rise to the 
same height, wherever it may spread ; the height 
to which a spring will rise depends therefore on 
that of the surface of the reservoir of water from 
which it is supplied. If the internal reservoir of 
wa.ter be situated in a hill, and the spring should 
gufih out in a valley, the water may rise to aeon- 
siderabJe height above: the sntt'dc.p, of the ground, 
and form a natural fountain; but, on the other 
hand, if the reservoir be situated at some depth 
below the surface of the ground^ the water 
may never reach the surface, and the aid of 
a bucket or a pump may be required to obtain 
water from euch a eource. 

Tiic3c internal reservoirs of water are in great 
rneasure supplied by moisture derived ironi rain, 
buow, mist, aud dew^. This atmospheric water 
enters the earth through porous rocke, or by 
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means of fissures, and continues to sink until 
arrested in its progreMs into the interior of the 
earth by rocks such as day, which wiU not per- 
mit water to pass, or else by faults, which check 
it from spreading into a wider sheet The water 
then will gush forth as a spring of greater or leaa 
size, according to the supplies it may have re- 
ceived- The peaks or pointed aummits of monn- 
tains, owing to the small surface they present for 
collecting the rain, snow, or dew, are not favor- 
able for the formation of copious springs. 

All springs contain a certain proportion of air 
and gas, and also aome solid matter, usually in 
the form of aalta. When this does not exceed a 
thrcp-thouaandth part of the whole, they are 
termed soft; but if the solid contents exceed this 
proportion, the T\^atf*r becompj* hord. When 
these salts are in great abondance, the Tv^ter 
becomes wholly unfit for domestic use, aad 
■mitifiral sprittffS an? formed. Such springs are 
found in Worcestershire in England, and in Amer- 
ica, throughout the states of Ohio, Kentucky, and 
New York. The i^pringa in Onondaga county, 
N. Y,, arc the most valuable, and have long been 
worked. 

Medicinal springs contain in addition to com- 
mon salt^ tfulphate of soda and sulphate of mag- 
oeaiaj commonly known as Glauber's and Epaom 
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Mftfl. The Chdfenliam springa in England aie 
an example of these, 

Mineraf sjmngs may be divided into eix 
classes: 1. Aciduhus; '2. C/ta/i/bcate ; 3, Sulphu* 
recvs ; 4 &iiine ; 5. Cokaremts; 6. SiHceovs. 

Acidul(/us waters present a sparkling appear- 
ance, which ames froni fheir pontamiii^ carbonic 
acidgas. Of this, the pleasant bevera^ called 
Seltzer water forma an example* Carbonic acid 
gas has the property of rendering soluble in 
water the oxide of iron anil various other min- 
eral suhstancce, and therefore these springs 
usually contain some earthy or ealiue ingredi- 
ents. The springs at Saratoga belong to this 
elass> 

Chaft/henlp- spnug-f^ properly so r^Upd, are such 
aa hold in solution either the carbmiate or srd' 
phiite of iron. A amall spring of this deecription 
DCPiirs near Brighton in England. 

^liphv^eouR .':prift^:f contain sulphur cithor in 
p| the form of sttfphnrcited hifdro^en^ as tho springs 
A of Avon, N, Y,» or the numcroo^ sulphur apringa 
I of Virginia; or in that of sidphate of litne, like 
,*he springs of Baden, near Vifnua, 

fkdiiie sjfrift^s are of two kinda, brine springs 
ind micdicinal suit springs. Brine springs t;oa* 
L tain, besider^ aoine ether mineral ingrt^dienla, a 
p greater or le,ga proportion of chloride of sodUir/i^ ox 
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common saU, some springs yielding one-fourth of 

their weight in salt. 

Cakarcom sprut^s^ or springs highly charged 
with calcareous maHer, are met with in lime&Ufnt 
rocks, from which they derive their calcareous 
ijigredicnts. Water haa the property of dUsolv- 
ing the calcareous rocks over which it flows or 
through which it filters, und of again depositing 
it, 80 as to form as the water evaporates an in- 
crustation and in proci'Ba of time a solid rock. 
The Dropping Well at Kuaresborough atforda an 
instance of such a spring. The water falls in the 
form of a shower from a projecting ledge of rock, 
and if plants, or shells, or the bonea of animals 
areplaccdauastojiUow the water to fall on them, 
they become embedded in the tvfa or trnverline, 
as it U called, and apparently converted into 
Btone, in which state tht*y may be permanently 
preserved. And hence these eprings are usually 
termed pet n/yitrg- or tnhteroUizing sprintrs, 

1(1 fltune iiistanees when water percolates or 
filters through limestone rocks into cavernous 
rcceascB, very besmtiful formations called sfafaC' 
iites and stal<tg-7nites arc met with ; the Btalaetitea 
being suspended from the ceiling of the cavern 
like icicles of stone, and the stalagmites beang 
formed by succcsaivc deposits on the ground 
and rising in all varieties of form liom the floor. 
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Stalactites and stalagmites in some caverns meet 
and unite, presenting the appearance of columns 
supporting an edifice* Travellers who have 
visited Mammoth Cave in Kentucky describe 
the splendor of the natural halls and the vast 
pillars as they glitter in the torch-light 

Siliceous springs are so named from holding 
silica OT Jfint m solution. These springs are all 
hot or thermal^ as well as mineral springs. The 
most remarkable springs of this class are the 
Gf.y}iers of Iceland^ 

Thermal or hoi springs are met with in all 
parts of the globe. They may be arranged in 
two classes : 1. Those which owe their high tem- 
perature to the natural heat of the earth at cer- 
tain depths; and ^ Those which derive it from 
volcanic action, 

It has been found that on penetrating into the 
earth below the depth of 100 feet, an increase of 
temperature takes place, both in solid rocks and 
in internal resErvoirs of water, the increaae being 
at the rate of abuut one degree of Fahrenheit's 
thermometer in 45 feet. And, accordinglyj 
springs which have their sources at greater 
depths pos3Css a higher temperature than those 
which derive their supplies nearer the surface. 
This has been proved by water obtained from 
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Artealan wells at various depths. One of these 
near Paris is 1800 feet deep. The water aa 
it rises to the surface is 50 degrees above the 
freezing point. At this rate of increase in the t^m- 
perature, all water is in a boiling state two miles 
below the surface ; at a depth of ten miles, if the 
temperature increases at the same rate, (and we 
have no reason to think that it does not,) metalH 
are at a red heat. ; at thirty, all knowu subataiices 
must be in a state of fusion, 

The hottest springs are those situated near 
active volcanoes. Among these the Geyners of 
Iceland hold a prominent plaep, their temperature 
being rather above the point of boiling water. 
Some springs connected with extinct volcanoes 
have a very high temperature. Many of these 
are found in. the south of France, 

BUuminotis or pertrolcufti springs, that isi 
springs charged wth hitumcn, petroleum, na-phihOy 
ai^pftaltuin, &c,, are of common occurrence in 
volcanic districia, or in districts where traces of 
igneous action ate dLstiuctly obis^vable, 

EI VERS. 

The sources or first waters of rivers are usually 
derived from springs, or from ^e melting of 
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iLCCuniiilations of snow. Tbey do not therefore 
Teceive their largest enppliea from the actual 
summits of monDtains, for copious epringa are 
rarely nietwith in such eitoations, nor aro glaciers 
formed on the highest points of mountaijiaj but 
more usually on the decUviticH or alopea of the 
Tipper mountain volleys* It ia accordingly in 
the latter localities that many of the largest 
rivers take their rise. Thus the Rhone has its 
source in the glaciers of the AJps, iit the elevation 
of 10,000 feet above the level of the sea. 

It not unfrequently happens that several rivers 
take their riae in one mountain ridge, some of the 
rivers flowing in one direction, and others taking 
an opposite course. This ridge is termed the 
waUr-shed. The mountainous^ districts of West* 
moreland form the principal water-shed of the 
north of England. The Eden flows in one 
direction, the Tyne and Tecs in another, the 
Ouse itt a third, &c- The chief water-shed in 
Europe is formed by the Alpine system, and its 
prolon^tion into Germany, Thus the Rhine, 
the Rhone, and the Danube, all take their rise in 
the Alps, the first discharging itself into the Ger- 
man Ocean, the second inio the MediterraneanT 
and the third into the Black Sea, In Eastern 
Europe the water-shed is formed by the low 
ridge of the Valdai Hills, not more than 1200 
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feet above the le^el of the sea- Prom this tjie 
Volga flowa, which pouis its waters into the 
Caspian Sea, the Dwinoj' xuhieh faEs into the 
Salticj and the Dnieper, ^^hich ent^% the £lack 
Sea, 

ThuB the Appalachian Chain, including the 
Cumhcrlaud and Alloghaay Mountains and the 
Blue Ridgo, ia the chief water-ahcd of the eastern 
"United States- It senda the Jamee, the Rap- 
pahannock, the Santee and the Savannah to the 
Atlantic^ the CuiubtrrlanJ, the Monongaheia, 
llie Kentucky and the Tenn(?Bsee to tJie Ohio* 

The purllon of comilry through the couibc of 
which a river lies, and which ia drained by it 
and its tributary etreama, i^ called its bitsui^ 
The extent of the basin of the Thames is esti- 
mated at about 5000 square miles. The area 
drained by the river Thames and its tributaiy 
streams is very small, compared with that drained 
by some of the great rivers of the globe- The 
largest river basin in Eiiropejas will be observed 
in the following table, is that of the Volga, the 
largeet in the world that of the Amazon. 



'*Oii mnQy Amcrlcun QLups the name of thla Hvsr ia vpii 
Duna- The pnpil must not ooDfoitnd it with aaotliGT rivet of lb> 
BiuoQ anme ivliii:h Qqvs into tho AVhite Sea. 
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ThiniPa 5,000 

HUme 59^000 

IDanubB 312,000 
DttHgOB 443,000 
Volga 653,000 
Uisaissippi 1,100,000 
Amazon 1,020,000 
The velocity of a river depends in a great 
degree on Ihe nature of the country in which it 
takes its riscj and ^vhieh it traveraes. The 
Thames has its source at an elevation of only a 
fe-w handled feet above the level of the sea, and, 
aince its whole course lies through a comparative- 
ly level country, it flows with a moderate velocity 
and presents no inst-anccs of torrents, rapids, or 
waterfalls, a circumstance ■which renders it par- 
tdcularly available for the purposes of navigation ; 
mid thus though U niRj appear insignificant 
when compared with some of the mighty streams 
on the earth^a eurfuce, it poaseases advantages 
superior to most rivers, having ulso an ummpeded 
entrance, and being navigable for large vessels to 
the very banka of the metropolis. 

Rivers which take tiieir rise in elevated moun- 
tain diatricta usually flow with great veJocity in 
the earlier part of their course, rushing down in 
torrents, or leaping down in cascades or cataracts. 
When waterfalls are of an impetuous character, 
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they are generally termed cataracts; when more 
gentle, they are called cascades. Waterfalls are 
very numerous among the Alps and other moun- 
tainous regions* "When a continued slope occurs 
in the bed of a river, rapids are formed. 

It occasionally happens that, owing to local 
peculiarities at the mouths of rivers, accumula- 
tions of sedimentary matter take place in the 
middle of the stream, dividing it into two or more 
branches* Ey this deposition of alluvium, deltaa 
are formed, many of them, those of the Gangea, 
the Orinoco, the Mississippi and the Rhine, for 
example, being of great extent. The terra delta 
is applied to these nn at^count of their triangulai 
form, iike the letter A of the Greek alphabet. 

Some rivers which fall into the ocean, and 
have cstvaj^es or wide channels at their mouths, 
are subject to a great swell or audden rise of the 
waters when the tide enters the river. This ia 
called the bore. It occurs especially at spnug 
tides, when a more than ordinarily large volume 
of water enters the rnoutfi of the rivt^r* The bore 
may be observed in the Severrij and some other 
rivers of Great Britain, and is displayed oa a 
grand scale in the rivers Gaii^ts and A^mazof^ 
In the latter river, for three sncoessive days at 
the time of the equinoxes, five waves from 12 to 
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15 feet high follow each other up the river, pre- 
senting a truly singular spectacle. 

Moflt rivers are subject to an occasional, and, 
in some instances, periodical increase iu the 
volurae of their waters. In the rivers of Great 
Britaiii and the United States, these flood sca- 
sons^ or freshets, as they arc teiraed, arc by no 
means regular, being partly dependent on the 
melting of the snows, and partly on occasional 
heavy falls of rain» In countries where the 
climate is less viiriable, these flood seasons in 
the rivers ar«^ usually periodical. Thus the Hood 
season in tlie Vofg^Oj being dependent on the 
melting of the snows in Northern Russia, takes 
place in June. The rise of the iViVe being 
dependent on the periodical rains \phich fall 
abundantly on the mountaine where its Konrce 
ia Bitnatcd, almost invariably begins in the middle 
of June, and the watera continue to intT<;aae 
until the end of Auguat or beginning of Sep- 
tember, ■when the rtver is at ita greatest height 
and tlie whole valley of Egypt is usually inun- 
dated. 

The number of considerable rivers which pour 
their waters Into the ocean ia eatimated at about 
440 in the Old World, and 140 In the New 
World, 

The following table gives the length and situa- 
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tion, and also the teimination of aome of tl 
principal rivera on the surface of the globe. 



■imrl ... I 
Hila . . . - . ■ Nubia nnd £grpl -, > MvilllDTTBiian Sa 

■AiDDBoa , . > H BrjLUJ -----, ALL»tj[]c OctAEi . 

YniiK-tBB-KlKDg < . 1~talu ^ Pnctnir Oaeui ' 

NifU Nkiitlfl GoirufGniueH . 

VluJjBlppL proper . UolLed BtaLta , . . Onlf i>rKTciJm . 

Tolgii Rnsaifl - , • . . . Cbfi]iEaD Set . . 

Ia flBtt Bruil aod 1a Flufa . Atlnndc 0«ui , 

St. lAwirmca . . ■ Caikbla ..... GulfurSL Ihwtcucb 

ImluB . , , . . Hbdnun , . - . Indian Ocwi ^ 

Piknobe 1 ■ ■ < . Oenniuij, Ao. ' ■ . Blnc^ t^ea - . 
Eupbialea > - . . Torkej In AsL* > i - PctpIui OoIT 

OTDDOQa Vencm^lH ... - - ALLbjiUh Octno . 

Ooii^eB ..... fiindoaUiD . - . . Buy of BlenfBk . 

ColombUi ur Ore^uii . Fnltcasium ■ - . PitciacOcetm . 

Dnieper .... . Eiuajik Black Eva - , . 

Okdep Dr Qnage . . Boqlh Ahica - . . r Atlantic Ocean . 

Cnl ...... IiusBLa ..,,.. CitBikl&ii tiea - . 

Ohia . . , : . . United &UU« , . . Ul3»[jdppi . . 
— ., 1 BwiEztrlnnd.QenDODT f ,, , ^ 

I ^ aoUud - 3 

Belne FnuicB ..... EnglNIi CliAnnel 

ConnecrlcuG i . . . United SLatp§ . . . hoog laliuid Aaiiad 
Buajiou ..... UnJted SCuEtB - . . AUantlc Ocean . 
TbUDH . . . ' . Engbknd . . . . , Nortb £aa « . . 
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Note, — This list of rivers ia changeil bal alJ^ihlly from the "En 
liah cditioQ' While it ahoulti he ao ttorongbl^ learoed, that t 
pnpil cao give the locality, ttrmiaation and lengtb of any m 
taken at nndom from the table, BtiU tlie teacher Bboald iroprt 
tbe fiKt that Xhe lengtlia of manj of tho largcHt rivers of the glo 
hate never been obtained with fli*LCtnPRfl, antl that neither tJ 
table, nor in fi^ct an; table in the preseat state of geographfo 
knowledge, can be appealed to ob fioal withoritj upon tl 
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leagth of rivers. We End, on oolUtingTaTiaus ttatistiG^ benriag 
upon this point, ft JevmUon in erne insiauce of IjUO mile^ litiin 
the Icugth given by Misa Zoi-nliji. Thjs, it ia truCf ih an ontrfu^- 
'tinnry case ; tli« riv^r is Ch» Kiang-Xu or Ynng-t^e-Kiaiif, 
ftn unmeuse and splendid acrcaak, bat not veU, koown- 
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Lakes are of different kinds. Some may he 
fyjnaidered aa tanks or reservoiia which receive 
the first outbreakings of a sj^riug; and in lakes 
of this degeriplioii^ if the voEume or quantity of 
water be of small amount, the evaporation from 
the stirfitce may be sufficient to die|x>6e of the 
whole supply from the spring; and therefor© 
each a lake will require no outlet, Such 13 the 
case with a large number of sninl] lakes and 
ponda in all parls of tlie ^lobe. If the amount 
of writer sent forth by a ^lp^j^g be murt; than will 
fill tilt! Jiollow which forms the basin of the lake, 
the water will scoop out fwr itjself a chanin?!, and 
issue forth either in the form of a little brook, of 
a rivulet, or of a river. Many iraportant rivers 
have their sources in small lakes. Thua the 
river Vofg'd commences its course by issuing 
from the small Lake of TerNof, the Amazon from 
Lake Reyes^ and the Mississippi from Lake 
Easca. 
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Other lakes consist of basina or reservoirs 
which occur ui the line of a river's course, into 
■which its waters flow, and which, having filled 
the cavity, issue forth from some otlier point. A 
river may fomi numerous *Iakes of this kind in 
its progress. Thas the Mississippi, in the earlier 
part of its course, passes through no less than 
eight such lakes, some of which are of co^side^ 
able size- Most of the lakes or longhs ' of Ireland 
are thus formed. Indeed, the Shannon river is 
but a succession of these. 

Some lakes consist of basins or cavities into 
which rivers flow, but which on account of theii 
depression or their mountainous Burrouiidinga 
have no oudet- Instances of thiB class are the 
Caspian 9ca and the Sea of Aral, which are 
great inland lakes, and Lake Asphaltitcs or the 
Dead Sea, The rivers which supply them are 
continually bringing do^vn a portion of salt which 
they have dissolved from the soil through which 
they passj and which occasiona the braokishneas 
of moat river water. As evaporation proeueda, 
the purer portions only are removed, the aaline 
matter remains, and thus salt lakes are formed 
The Dead Sea receives the waters of the Jordan 
on the northj of the Amon on the east, and of 

* PronDunoed lockSf nearly. 
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the brook Kedron or Cedroa on the west. Its 
wafers are ealter than tliose of the ocean, and 
this fact is accounted for, partly by the explana* 
lion just offered, aud partly by the ciiciunstance 
that it ia constantly dissolving the blocks of salt 
which are found on its southern shore. 

Lakes are Bometimes formed in the craters of 
extinct vulcanoesT and in such cases thetwaters 
arc usually strongly impregnated with sulphur 
and bitumen- 

Some lakes are periodic; that la, eubjeet to 
have tlieir basins alternately empty and full of 
water. Of this description is the Lake of Zirk" 
nUz^ in CarniDlaj wliich in midsnniiner is dry 
and allowa a luxuriant crop of grass to cover its 
bottom, but id filled in autumnj and coutinucB full 
through the winter and spring. 

Tlic lakca in the British lalca arc of small size. 
"Windermere ia the largest English lake, not ex- 
ceeding eleven miles in length and one mile 
in width. The largest European lakes are the 
lakes of Ladoga and O/Wifii in Russia. The 
Caspian Sea may be considt^red aa tlie largest 
I lake on the face of the globe, Its length being 
I about 700 iniieB, and ita width about 210 miles, 
I North America contains the largest fresh water 
I lakes in the world, and, indeed, a vaat chain of 
t connected lakes occupies a wide surface of coun* 
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try in its more northerly regions. This chain 
iiicluded Lakes Superior, Hurotiy Michigan, Erie^ 
find Ontarioy the surplus waters of which, after 
having formed the grand Fall of Niagara be- 
tween Lakes Erie and Ontario, are discharged 
into the Atlantic by the river 8L Lawrenca 
The frequent and violent Btorms to which large 
lakes are emineatly subject are produced by the 
violent rushing of the wind down the sides of 
the mountains by which they are surrounded. 
The Si^enery of small lakes is the most beautifni 
in the world, 

THE OCEAN. 

The extent of the vast maes of waters called 
the Ocean greatly cxeccda, aa wo have already 
aeen^ that of the dry land on the surface of the 
globe. This ia an arrangement of great impor- 
tance in the natural world, for abundant suj>plica 
ate thus aifordedf by evaporation from ita vast sur- 
face, for the large amount of moisture required 
to water the earth, which descends in the form 
of showers and dew. 

The ocean cousista of one great flnid mass ; 
and in accordance with the laws by which fluida 
are governed, its waters flow into and occupythe 
great depressions on the Earth's surface which 
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its bed, maintaining a general level in nil 
parla of the globe, whatever may be the undula- 
tions nf the gronnd on 'which it rests, 
^^■Althnngh thus in fact one mighty whole, the 
^Wfeftn has reeeived in geographical descriptions 
several nomina.1 divii^ions and sabdivisions. 

The two principal divisianB of the ocean are 
those of the Atlantic and the PaciJ/c, -which are 
formed by the two great contincnta. The Atistral 
or Southern Ocean may bo regarded ae forming 
a third division^ and occupies that portion of the 
ocean not included in the two former divisions. 
Its limits may be traced by a line parsing round 
llie globe, and touching the Cape of Good IIope> 
Cape Horn, and the aouthern e-xtremity of Tae- 
maiiia (Van Diemen's Land), 

The Atlantic Ocean ia sometimes subdivided 
into three portions ; the Northern Ocean, which 
includes the Fo/ar Seas, and extends to an imag* 
inary line drawn across the ocean, from the 
northern extremity of the Britii^h Isles to the 
southern extremity of (Greenland; the J\ortk 
Atla/nHcj extending from that line to the Equa- 
tor; and the ^vtli AtlmUic irom the Equator to 
the southern extremitiea of Africa and America, 
that L*, to the Austral or Southern Ocean. 

The Pacific has also three subdivisions ; the 
North and the jSom^A Pacific^ and the Indian Ocean. 
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The division between the North and the Sonth 
Pacific is marked by the line of tha Equator; 
and the latter extends to the southern coasts of 
AuHtraJia. The Indian Ocean comprises the 
seas extending from ATistralia and the ^vestern 
limits of the Indian Archipelago to the eastern 
coasts of Africa, 

In various part? of the great continents, deep 
inleta, called branch or infand scas^ occur, pcne- 
tratuig far into the interior, and comma nicatixig 
■with the main ocean either by narrow straits, aa 
the Red Sea^ the MedileiTanenit, and the Baltic; 
or by Avider chanaela, as the WhiiG Sea, the 
Yellow 8e(i, Bajin's Bay^ &«• 

Snialicr inlets of the sea are of frequent occor- 
rcnce, especially hi districts where mountain 
ranges approach the hordera of the ocean. 
Such are the lochs of Scotlaiid, the voes of the 
Shetland Isles, and the Jfords of the coast of 
NoT\vay. The terra lagoon ia usually applied to 
the lake-like inlets on the shores of the Adriatic 
Sea, in the midst of one of which the city of 
Venice is built- 

The ocean varies greatly in its depth, but is sup- 
posed generally speaking, to be deepest at a dis- 
tance from land, and &haUoweBt in channels and 
Btraits and near islands^ though it differs much 
in its depth in the immediate vicinity of dry land, 
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according to the chaiacter of the amface, whether 
the shores may be flat or rise abruptly from the 
aea» The mean or average depth of the aea 
round the comparatively level cooata of South 
Britain, is considered not to exceed 120 feet ; off 
those of Scotland, to be about 360 feet ; and off 
the western coast of Ireland, where rocks of a 
precipitous character abut upon the sea, to have 
the depth about 2000 feet. In some parts of the 
mid-Atlantic Ocej.ii the plumb-Hne has been let 
down to the depth of 27,000 feet, without reach- 
ing the floor of the ocean, and it is probable that 
we shall never be able to ascertain with certainty 
the greatef^t depth* for no line can be made strong 
enough to bear its own weightj and yet be 
manageable, if we attempt to go much beyond 
five milea and a half (27,000 feet). 

The temperature of the ocean's siorface appears 
geaeraliy to agree w^itt that of the climate in 
which it is situated, that if*, with the temperature 
of land at the level of the sea. In warm climates 
the tempcratuie of the deep sea diminishes with 
the depth below the surface, until a certain depth 
ia reached, below which it appears to retain an 
eqnable temperature, this being about 40" Fah- 
renheit* In the Polar Seas, where the tempera- 
tuie at the surface of the ocean is lower than 
40"j the temperature is found to increase until it 
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reaches that point About N, lat, 70'' the tem- 
peratuie of the oceaji is considered to be the 
^me at all depths* 

Tlie waters of the ocean are m!t, holding in 
solution various saline mattera which impart to 
to them a disagreeable taste, and render them 
unfit for the beverage of man, Tbe sahne in- 
gredienta amount to rather more than thirty-five 
grains in a thousand grains of sea-water- The 
most abundant of these is chforklG of sodium, OJ 
comtnoii salt, which in general forms above one- 
third of the whole saiine matter. Besides this, 
aea-water contains some mo^msia, lime, potash, 
and traces of iodine and bromine. The t^pecific 
gramty or weig:hi of sea-water is gr<^ateT than that 
of pure water. Pure 'water (at the teniperature 
of 60^) is reckoned at 1000 ; the specific gravity 
of Bea-water is 1037. Sea-water in the vicinity of 
land is UBually less salt than ui the deep ocean ; 
probably owing to the drainage of tbe Jand and 
the influx of civere. For the same reason, branch 
or inland s<^aB are ordinarily Icsa salt than the 
ocean. Thus, the waters of the Baltic Sea^ 
into which nomcroua important rivers pour their 
stxeame, arc much Icaa aalt than those of the 
ocean. 

The Mediterranean Sea fonua an exception to 
tlie general rule of the inferior saltneas of branch 
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OT inland seas, the waters of that eea being found 
to contain a larger proportion of saline matter 
than those of the Atlantic Ocean. This pecu- 
liarity 13 supposed to be attributable to the prox- 
imity of this branch of the ocean to the burning 
dands of Africa, and also to the parching winds 
which, paaaing over this sea after traversing 
those desert tracta, cause an extraordinary 
amount of evaporation to take place from its 
surface. 

The freezing' point of waler ia affected by its 
saline contents. The freezing point of fresh 
wat.er heiug 32^* Fahrenheit^ that of sea-water ia 
98^ or 29**. The waters of the ocean therefore 
require a greater degrefi of cold than do those 
oi a hash water laice, to convert them into a 
solid mass of ice ; and it ia only in very cold 
climates that ice is formed in the vpen sea. 

L^ebcrg'S-y or mountaina of ice, though ocea- 
eionally formed In the sea itself by the accumu- 
lation of ice and pnow, sippcar more frequently 
to consial' of glat-icrfl which have been originally 
fbrmed on the ahoree, and which, becoming de- 
tached and falling into the water, have been 
floated out to sea» Icebergs are met with in 
great numbers about N. lat. 70'', but they are 
soraetimea carried by currents info much lower 
.Htudes, having been observed in the northern 
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hemispbere in the parallel of 40**, and in the 
southern hemisphere in that of 36°. Some ice- 
bergs are of enormous size, being two or tiiree 
hundred feet in height above the water, and pro- 
bably having abont eight times that depth below 
the surface, and extending sometimes for two 
miles or more. These are found not so often 
alone as in groups, and the surface which they 
expose is sometimes so great as perceptibly to 
freshen the eea in their vicinity. 

Sea-water when seen in small quantities seems 
to be colorless, but wheu seen in a large mass, 
its Datiiral cohr appears t.o be sky-blue- Since 
the w^ntc^r acta lilip a mirror and reflects the hue* 
of the changing Kkiea, it may often appear to 
assume different tints, as the aky Is clear Cff 
cloudless, or according to the position of the 
Bun. Thus at times it will appear of a dull 
dead color, at others it will prcecnt varied tints 
of purple and green, at othora, shine like bui- 
uishcd goldp 

Li some cases, howerer, the general color of 
the ocean ia affected by the nature of its bed, 
espeeially if the water be shallow ; for yellowish 
aand mingling its color with the natural blue 
tint of the ocean imparts a greenish hue to the 
whole mass. If the bed of the sea be red, as is 
the case in some parts of the Mediterranean, 
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(probably owing to the red coral ivhich abounds 
in some parts), this red hue combined with the 
briglit blue of the waters of that sea givee a pur- 
ple tint. When the water is very clear, the red 
hue prevails, and the waters appear tinged with 
that color. Thus, in tbe Baj/ of Loattgo, off the 
western coast of Africa, the water appears so 
red that it might be supposed to be mixed with 
blood. 

Sometimes color is imparted to the ocean by 
the presence of innumerable minute living crea- 
tures. Thus, in the Polar Seas, the water in 
some parts appears of a green hue, in conse- 
quence of its being filled with myriads of yellow 
semi-transpareat medusae From a similar cause, 
the ocean in other parts appears of a brown 
cclor, in others of a milky white, and in others 
of a deep red hue. 

The luminosilif or phosphorescence of the ocean 
tppeafB iti some instances to be produced by 
decaying animal and vegetable eub&tanceB, but 
in others to arise from tbe presence of vast num- 
tetfl of living animals, which, like the glow- 
Drm, have the power of emitting light Some 
of these luminous animab shine like liqaid 
ulverf and (jthers sparkle like amethysta and 
emeralds. 
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Tub waters of the ocean are in perpetaal 
movement from the etfeets of tides, wituis^ and 
currents. 

The waters of the ocean are retained in their 
bed on the surface of the ^lobe by the attraction 
of gravitation, that is, by the power which has 
been imparted to all particles of matter to dratt; 
towards them or attract other particles of matter. 
This power of attraction ia great in proportion 
to the mass of any body, a large mass of matter 
having a mnch greater power of attraction than 
a small one ; and aa the earth is of much greater 
maas than the partielea of water on its surface, it 
attracts them and l^eepa them in their assigned 
pLace* But the sun and moon also posaeas this 
power of attraction, and notmth standing their 
distance from the waters on the carth*3 surface, 
attract and draw thenx up to a certain elevation 
in the wide open ocean. 

The vast mass of the waters being drawn up 
by the influence of the moon into a great moun- 
tain or curve of water in the wide open sea, 
forms what ia termed the ^eat prhnary icave, 
or tidal wave. When the waters of the ocean 
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are thus drawn up to form this great wave, they 
necessarily recede from, our shores, tbos giving 
tiee to ebb tid^- or tow water. Bat when the tem- 
porary attraction ceases, the waters having been 
raieed above their ordinary level naturally flow 
do^'D and spread in all directions, returning to 
our shores, and iotmin^Jiood tide or ki^h water* 
This cuftninatioit or riamg of the waters in 
this great wave takea place tw^ice in twenty-four 
houra and fifty minutes* The combined inCu- 
ence of the aun and moon at new^and full mooa 
augnieuta the size of thia ^vave, aad caasea the 
gpring" tides al those periods. The great Atlan- 
tic tidal wave arrives first at the weatern shores 
of the Brinsh lales ; it then divides into two 
branches, the principal of which passes round 
the coast of Scotland, and travels southward 



* Ad ntlempt to popnTirizA th« theory of tii]« ma^t leaf! to 
much misconceplicn, liut Miss ZomUn'a explimaiion ia ao lucid, 
flo f&r OS il extaads, that wc h&ic preftrred to retaio it, with the 
hope that itmny iriduae th? pupil tocuneuU more elflbor&te norts, 
and miklLe hiuBelf moBter of ihiB iaterestiag subject. It wUl be 
noticoci that QD erplH-DELticii ia AttaiuptEd of the flood-tide od the 
«idQ of the earth trhLcli ia turned from the iDut>ti. If the ahkas U 
B^ifficiaitly malore to profit by the eiplanfttion, the tetwhar o&n 
QTail himsi^If of the black-board Xo Lllastmte that poftion of the 
Buljeau For » full uiid lucid eiposUioa or the theory of the 
tid»i Ihg editor troald rcfor to Murray^fi EDcy«ltf|UBdia of 
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until it matches thfi month of the Thfimes, where 
it encounters the lesser branchy which has swept 
along the western shores. High water at the 
various pointa along the coasts is dependent on 
the arrival of this great wave, though some va- 
riations are caused by Incal peculiarities, such i 
the form of the coast, &c. 

The height of the tides varies greatly in th " 
different parts of the earth, but as a general rale 
it depends upon the natnre of the shore. Where 
the waters accumulate, as in fhoae bays which 
communicate with the sea by wide channels, 
the tides rise very high; as for example, at 
Bristol in England, where the tIbc is about fifty 
feet. Perhaps the most remarkable instance is 
the well-known tide wave of the Bay of Fundy, 
which in some seasons of the year attains the 
height of seventy feet. At the shores of small 
islands, on the contrary, the elevation of the 
wave ia not great. At St Helena it never ex- 
ceeds three feet, and at some of the islands of 
the Pacific the spring tide is bnt five feet in 
height, the neap tide not over two-and-a-half 

The waves of the sea which are caused by 
the action of the wind, and which are called 
secondiivy wares, or* wind wattes, are of a totally 
different character from the tidal wave. There 
ia much appearance of confusion in an agitated 
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sea, but in tbe midat of this apparent disorder 
order reigns, atid it seems to be in a great meas- 
ure owing (o the continual slight ahifiing of the 
wind, that waves appear bo frequently to cross 
and intercept eaeh other. The influence of the 
wind is supposed not to extend to a greater 
depth than forty or fifty feet, the deep aea, 
though raised in a great mass by the grand 
tidal movement, being free from agitationi 
Wind waves at a distanoe from the shore are 
comparatively long and low, but as they ap- 
proach the coaet where the water is Bhaliow, 
they assume a greater curvature, and fall on 
the beach either in gentle npplcs, or in mag- 
ni£cent breakersj according to the depth of the 
water and the force of the wind. 

The heavy swell which occasionaUy takes 
place on the northern coasts of some of the 
West Indian Islands, called the g^round sea, is 
supposed to originate in distant storms of wind 
in the Atlantic Ocean. The sea, although the 
air is calm, suddenly rises as if agitated by a 
heavy gale, and wave follows wave in quick 
enccession, crested with foam and bursting on 
the beach with great impetuosity- 

CurreiUs* in the ocean arise from various 
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cauaes: they may be produced by long-coib 
tinned gales of wind; by the melting of the 
polar ice; or by any cause that may give me 
to onward movements of limited portions of 
the great mass of waters. Some currenta of 
the ocean are pemnanent: the moat remark' 
able of these are the polor curretUSy and the 
equatorial currents. 

The poiar currents are produced by the per- 
petual movement of the waters from the polar 
regions to the equator In accordance with 
the laws of mechanics, an accumulation of 
the waters of the ocean takes place in that 
part of the globe which has the greatest veloc- 
ity of motion : and as the earth in tornlng 
OQ it3 axis movea with far greater velocity at 
the ecluatoT than it does in high latitades, the 
ivatcrs consecjuently flow continually towards 
that line, thus forming currents in the ocean 
which move from the north and south poles to 
the equator, 

Tliia culminaliort or accumulation of the 
waters of the ocean at the equator, tends to 
produce tlie tqiiaiorial currents, which consist 
of the coatinuuus progression of the tropical 
seas in a westerly direction, "When the mass 
of water brought by the polar currents arrives 
at the equator — coming as it does from regions 
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lere it naturally has less velocity — it does 
not at once acquire the velocity of the earth at 
the equator ; and since the rotation of the earth 
is from west to east, this portion of the water 
lagging behind, forms a stream or current which 
has an apparent inbtion from east to west, that 
IB to say, apparent as regards the earth, bnt 
real in relation to the adjacent land and water. 
The trade winds, ivhich in this zone blow per- 
petually in the same direction, lend their aid in 
njaintaining the equatorial current. 

An extenflivq Bystem of currents appears to 
CDmmence in the Autarctic Ocean* A current 
of cold water flowing northwards joins the equa- 
torial current ia tlie Pacific. Entering the In* 
diao Ocean, it maintains its westerly course 
until it approaches the shores of Africa, Then 
bending ^outhwards^ it rushes through the Mo> 
zambique Channel, and donbliog the Cape of 
Good Hope, travels northwards until it arrives 
at the Bight of Benin. This current there joins 
the equatorial current, and crossing the Atlantic 
fiom the coast of Guinea to that of Brazil, it ia 
divided into two branches by the projecting 
headland at Cape St Roque. The smaller 
branch flows southwards along the eastern coast 
of South America, where it meets the Antarctic 
current to which it owed ita commencement. 
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The northerly branch of this current skirts the 
shores of Brazil and Guiana, where it receWes 
the waters of the rivera Amazon and Oronoco. 
After passing the island of Trinidad, this great 
oceanic current enters the Gulf of Mexico. The 
iFaters there acquire the high temperature of 
about 88° Fahreriheit. Sweeping round that 
extensive inland sea, they again pour forth into 
the Atlantic^ formi ng the most powerful of 
known currents, called the Guff Strt^am. On 
issuing from the Gulf of Mexioo this current 
of warm water rushes with considerable force 
through the straits of Bahama- Then taking 
a northward course, it travels along the eastern 
shoTea of North America, until it approaches 
Newfoundland, where it is turned to the east- 
ward, hy an opposing cold current which sets in 
from Baffin's Bay. It now maintains an easter- 
ly dircotion, and c^rossiiig the Atlantic arrives 
at the AzoT«a in about twenty-eight days, and 
divides its waters on the couat of France and 
Spain ; a portion goes southward, and at length 
joins the grand current which sets from the 
coast of Guinea, while a portion travels north- 
wards. Thence it extends to the Bay of Biscay, 
and travelling northwards skirts the western 
coaftta of Europe, sometimes wafting to and 
depositing on its shores and also on the western 
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coasts of the British isles the products of tropi- 
cal America, and probably importing to the 
^bole of the Northern Ocean some portion of 
its more elevated temperature. 



IX. THE j^TMOSPHEEE. 



The Earth ia surrounded by its atmosphere, 
which like a transparent covering envelopes it 
and revolves with it» This atmosphere is con- 
sidered to extend to the height of about forty or 
fifty miles, its height being greater at the equa- 
tor than at the poles. 

The fliV, which expands into and forma this 
atmospherPj is aa elastic fluid consisting of a 
mixture (not a compound} of ary^pn ^as and 
nitrogen or azoh'c gasy in the regular proportions 
of twenty-one parts of oxygen to seventy-nine 
parts of nitrogen. The atmosphere aJao con- 
tains a small quantity of iiarhonic ncid ^/ts, and 
a yet smaller quantity of ammonia. Water m 
the form of vapor, in which state it is invisible, 
is also always present in the atmosphere, though 
the quantity is subject to great variations. AH 
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these substances move &eely among each other, 
and are cootinoally changing places ; ibe oxygen 
being ever ready to perform the office assigned 
to it of sustaiiuDg life and combustion ; the car- 
bonic acid, to promote the growth of vegetation ; 
the nitrogen, to perfect the finiita of the earth; 
and the vapor, to deacesd to the thirsty ground 
in the form of showers and dew, 

The air being elastic is therefore capable of 
expansion, or of spreading in all directions ; and 
also of being compressed into a smaller space; 
and when compreseedj becomes more dense, or 
thicker, and oonsequently is heavier. And thus, 
if a closed vessel of any size be filled with com- 
pressed air, and another of similar size be filled 
with air which has not been compressed, the 
former is found to have more weight than the 
Latter, in proportion to the degree of compres- 
sion. 

The consequence of this weight or elasticity 
of the air is, that it is much lighter and thinner 
in the upper regions of the atmosphere than 
nearer the earth's &nrface : for at the level of the 
sea, the air has the weight of the whole atmos- 
phere above it to compress it and give it greater 
density ; but at an elevation of 10,000 feet, the 
pressure from above being diminished, the air is 
leas dense and lighter: because its elasticity 
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causes it readily to become compr^Baed near the 
kvel of the eea, and to eicpnnd in the upper re- 
gions of the atmoaphere. And hence, air lA 
thinner or more rnre/fed on elevated mountaina 
than at tlie level of the aea; the decrease in 
density being in regular proportion, according 
to the height above the sea level In conae- 
qnence of the air becoming ao much thinner or 
more rare at great elevationa, travellers who 
end lofty mountains usually find fheir res- 
ation much affected, and they are sometimes 
compelled to seek lelief by throwing themselves 
00 the ground, which enables them to breathe 
more freely. 

The weight of the atmosphere at the level of 
the sea i& eqnal to about f&ttrteen potmds tmd a 
half on every sqjtare inch. Thia is called the 
weight of an ahnosphcre^ and is balanced by a 
column of mercury thirty inches in height \ but 
at the elevation of 18,000 feet, it vrould be bal- 
anced by a column only fifteen inches in height^ 
at that of 36,000 by one ouly seven inehea and 
a half in height, and so on. It is on tbla prin- 
ciple that the mercurial barometer has b<?en 
constructed; and Bince the mercury in the ba- 
rometer is found (with slight local variations) 
Xjo stand at tlie same point at all places at the 
level of the sea^ and to fall in a regular ratio as 
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we aaceud above that level, this instrarnent 
forms a most useful standard for measuring the 
altitude of any place, either mountain, hill, or 
plain, to which a barometer can be carried. 
The mercury is considered to fall one degree 
jn about every 950 feet. Baron de Humboldt, 
when he visited Chimborazo in the Andes, 
found that at tbe level of the sea near that 
mountain the barometer stood at 30**; bat at 
the height !o which be ascended, it fell to four- 
teen inches, eight lines; and accordingly he 
came to the conclusion that the elevation he 
bad attained was 19,353 feet Air is subject 
to variations in its density* even at the same 
level, being affected by the presence of vapor 
in the atmospherPj by currents of wind, by elec* 
trical action, &ic. ; and hence the mercury usually 
falls at tbe approach of rain, of wind, or of a 
thander-storm, and hence tbe daily and even 
hourly iluctuations which take place in tbe 
barometer. 

The temperature of the air Utewise diralmBhes 
aa we ascend above the level of the aea- The 
rate of decrease does not appear to be abaolutely 
regular, but is con&idered to be about one degree 
of Fahrenheit's therniOLoeter for about every 1340 
feet ^ and accordingly (though variations occur 
from local causes) the thermometer generall}^ 
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stands lower in elevated districts, than in those 
Dearer the sea level in the same latitude; and 
hence it ia^ that even in the hottest regions of 
the earth, very lofty mouutaina aie covered with 
perpetual ice and aijow. 
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f The aerial currents called winds appear to be 
caused by partial changes in the density of the 
atmosphere, in great measure arising from the 
different distrihution of heat in varioaa parts of 
the earth's snrfacp. When air is warmed by 
the heat of the sun or any other causPj it he- 
comes less denae, and the space it occupies has 
therefore more capacil^^ or more room to admit 
an additional portion of air. If au adjacent 
Btmtuni of air be cooler, it will, on coming in 
contact with the warmer air, expand and pour 
into the space occupied by the latter, thua form- 
ing a current, or wind. The greater the differ- 
ence between the temperature of the one por- 
tion of air and the other, the greater will be the 
force with which the cold portion will rush into 
the apace oecupied by the warm portion, or, in 
other terms, the more violent will be the wind. 
This is well displayed in the violent winds 
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which in some warm regions almost daily rasti 
down from the adjacent mountains into the 
plains, as soon as the latter become heated by 
the mid-day sun. 

In the United Statea, and, generally speaking, 
in temperate climates, the winds are variable; 
but in some parts of the globe they blow with 
great regularity, and ia others are subject iL 
periodical changee, ^^ 

The most remarkable permanent winds are 
those termed the iradcwimh. The air at the 
surface of the sea between the tropica is much 
warmer thaa in high northern and southern lati- 
tudes ; and since air expands and becomes lees 
denae when heated, the light warm air in inter- 
tropical regions perpetualiy rises from the bu> 
face, and its place ia as perpetually supplied bjr 
the colder air, which glidea in from the regiona 
both to the north and to the south of the tropics, 
if it were not for the earth's rotation on its aiis, 
these would be merely northerly and soatherly 
winds; but, like the equatorial currenta in the 
ocean, these cool currents of air, coming from 
regiona which have not an equEil velocity of 
rotation with the air at the equator, pause and 
hang back, and thus these aerial currents ac- 
quire a weatcily direction, forming pcrmaaeot 
uorth-ea^terly winds in the northern hcmispli 
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and south-easterly in the southern. In the im- 
mediate vicinity of the equator, where the two 
aerial eurreflts from the north and south meet, 
they so completely counteract each other, that a 
zone about five degrees and a half in width ex- 
ists, which ia comparatively ealm and free from 
any prevalence of easterly winds, though subject 
to storms of thunder and lightning. This zone 
is called the variables. The trade-winds form 
two great belts, extending on either aide of this 
zone, to north and Bouth latitude 38^ A devia- 
tion from their regularity ia caused by the prox- 
imity of land ; and they are lesa regular in the 
Pacific* than in the Atlantic, and lees steady ia 
the North than in the South Atlantic. 

"While this interchange of air gives rise to ea3t- 
crly w^indB in the tropical Hens, it at the aame 
time causes wcsterljf winds to prevail in higher 
latitudes. The warm air which has changed 
places with the cooler northern and southern 
air, carries with it the velocity belong^ing to it* 
former siluat.loii near the equator, into regions 
where the earth's surface moves at a slower pace, 

* Tha ianumerablB islunda of (bis wBua wiU lunaiuit Jbr thts 
want cf rtgiil^rit^, while the foot tliat tbe westn'ard current 
traverBCB i)ie Suuth Allautio may oat be without weigbC \a ^e- 
tcrmining Eba reason of the graater uuiformllj of the trade-wmd 
in Uiat oceou. 
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and consequently, as this air travds northwarda 
or southwards, it moves at a more rapid pace 
than that portion of the earth's surface it now 
occupie&T thus giving rise to the souih-v:estef]^ 
gales so prevalent in our latitude, and to the 
itorth-wederli/ gales of the same portion of the 
eouthern hcEnisphere. 

The vwmooRSt or periodical winds of the In- 
dian Oeeani appear to owe their origin to the 
same c^use which gives rise to the trade-windB, 
though they acquire a different charaeter in con- 
sequence of the proximity of land. In the south- 
ern portion of the Indian Ocean, ^vhich is remote^ 
from this cause of disturbance, the trade-wind 
blows with its 'wonted regularity ; but in the aeofi 
occupying the region between the eastern coaat 
of Africa or the one aide, and the Malayan pi^ 
ninsula and Sumatra on the other, the irourse of 
tlie trade-wind is reversed for half tJie year. This 
change occurs from April to October: the sun at 
that period being vertical north of the equatoiT 
and the hind in the adjacent regions aequiringiii 
consequence a high temperature, and the air over 
the sea being cooler than that over the land, a 
south-west wind prevails. This wind, called tte 
HOuUi-west monsoon^ commences at about three 
degrees south of the equator, and, passing over 
the ocean, arrives charged with moisture, and 
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awTordingly Tifnially deposits copiona aupplles of 
; raJn in India and some of the adjoining territo- 

IriPs, In. the remaining half of the year, that is, 
from October to April, the wind resumes the 
ordinary north-easterly direction of the trade- 
wind. 
I Sea breeses occur in regions bordering on the 
Bea in hot climatcEi, They are produced by 
^ cnnsce aimilar to those w^hich give rise to the 
I Houth-wesi monsoon* The surface of the land 
being more heated during the day than tliat of the 
sea, and the air eoriset|ueiitly becoruing rarefied, 

!' the cooler heuvier air rusher* iii from the siirfaee 
of the sea, thus giving rise to the sea breeze. 
This usually commences at about ten o'clock in 
jthe morning, and continues throughout the day 
until about six oVlock in the afternoon, when it 
gradually sirika away. In some situations the 
reverse takes place at nighty the sea at that time 
retaining a higher temperature than the adjacent 
land and causing a land breeze to spring up. 
This usually commences at about eight o'clock 
in the evening, and dies away before six in the 
morning ; it is much fainter and less regular than 
the sea breeze^ and also of less common occur- 
lence; for the sea breeze may generally be ob- 
fierved in all warm countries, and even, in siinny 
■^veathe^, on our own shores. 
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Swntcmtes are etorms of wind which sweep or 
whirl round in a re^Iar course^ and are at tbe 
same time carried onward along the surface of 
the globe. In the northern hemisphere the whirl- 
ing motion follows the course of east, north, 
west, Bouth, to east again ; in the southern hemi- 
sphere it takes the opposite course. In the At- 
lantic Ocean, the principal region of hurricanes 
lies to the eastward of the West Indian Islands, 
They are of frequent occurrence in the Indian 
Ocean, at no great distance from the Island of 
Madagascar. The iffjiho/is of the China Seaa 
and the ox-eye of the Cape of Good Hope are 
also considered to be revolving storms. 

The tornadoes of the western coast of Africa, 
ih^ pamperos of South America, and the etorms 
called arched squalls^ appear to be of a diiibrent 
chaiactcr, and not to posscaa a revolving motion* 

The sirocco of Italy and Sicily, and the sola/no 
of Spairif as also the simxtn or simoon (sometimes 
called simoom) of Arabia.^ and the hun/iaUm^ of 
Wcdtern Africaj are all wiuds which owe tbeir 
origin to the parched and heated Burfaees of 
Africa and Arabia. The principal difference 
between these winds appears to be, that the 
sirocco and the solano acquire some moisture in 
tlieir passage across the Mediterranean Sea, and 
therefore do not possess that extreme degree of 
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aridity which forms the distinguishing character 
of the simun and the harmattan.' 

Water in the form of vapor is always present 
in the atmosphere. Warm air ia capable of hold- 
ing suspended a larger quantity of moisture than 
cold air, and therefore the amount of vapor present 
in the atmosphere is subject to great Yariations- 
If water he expnsed to the air, it gradually difiap- 
ppars, finding its 'wny infn the atmosphere by the 
process called evaporation. Tf not exposed to the 
air, as for instance, if kept in a closely-corked bot^ 
tie, the quantity will remain undimiiiiHlied for 
yeaj*; but if we leaTo the bottle uncorked, the 
water will crc long be dried up^ or evaporated ; and 
if we pour the water mto a plate, a larger sur- 
face being thua exposed to the air, the process of 
evaporation will be carried on much more rap- 
idly. Warm air oeing capable of holding a 
larger quantity of moisture than cold air, evapo- 
ration proceeds more rapidly in warm than in 
cold weather, and hence a pund, or moist garden 
mould, will be dried up much more lapidly in 
Bumraer than in winter. 

■ThD aabject of Winds la becoming better uoier&tooil and 
nore redudhle to law, evcrj yt^ir. It would ba a triumph of 
pbjsioal Hciencp, too great to eipcct, to he o.ble to determiDO lh6 
ekoci scqqetiQD uf wiade in aoj pDrtJon of tbo onrtli, nnd tbua to 
predict the etdtc oi' tbe weather with acrlftintj, yet we may bo 
assured ihat our knowledge of winda is but in its iDfiiucy^ fLUil 
that large diaco^eries are jet to be miLde in this lUr&^tiiQt^, 
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The fact that warm air b capable of holding 
a larger quantity of moii^ture thau cold air, ac- 
coautB for the formation of tfcw. A cubic footol 
ail, at the temperature of 32^ (the fieczing point), 
has not capa(?ity for holding more than two 
grains and a half of moisture, while at the tea* 
perature of 70', it will hold about five grains aod 
three-quarters ; and in intermediate pro|X}rtioifi 
between these temperatures. It will ^ercfoie 
be evident that if the air beeoroe heated during 
the day, ita capacity for holding vapor being thna 
increasedi evaporation will proceed with greater 
or less rapidity, and the air will become more or 
less charged with moisture^ according to tbe 
nature of the euifaee on which it rests or over 
which it pasHCs, and its own temperature. But 
when a eold night succeeds to n. hot day, tbe air 
being no longer capable of holding this watery 
vapor, it will^ as the temperature gradually di- 
miniehcs, be gradually and gently deposited ia 
the form of dew. Dews will therefore uaually be 
most abaiidant when cool nights succeed "wami 
daya, which in our climate uiore frequently hap- 
pens in summer and autumn than in spring 
and wntcr. The air usually bccomea much 
colder on clear nights than when the skies are 
obscured by clouds, and accordingly dew is gen- 
erally more abundantly deposited on starlight 
thau on cloudy nighta. 
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It is also essential for the copious formation of 
dew that the ground^ or otlier substance on 
whicJi it 15 deposited, should be much cooler 
thaa the sijpeniicuraberit iiir; for If Ihe ground 
be waiin, it will impart its temperature to the 
air near its suifacci and dew will not be formed. 
The surface of trees, and of vegetation in gen- 
eral, is much colder than that of bare rocks, or 
even garden mould, and, conaeqiiently, dew is 
more abundantly deposited on the herbs of the 
field nnd the tr^ps of the forest, than on barren 
and stony ground.* 

When the surface of the ground or "water is 
warmer than the super incumbent air, mis/s and 
fog-s are frequently formed- And since \vater and 
marsliy aurfacea cool lees rapidly than dry land, 
mieta and ft>ga are of more common occurrence 
in low damp situJitions than in dry elevated dis- 
tricts* They are formed by the condensation of 
the vajfor, or, in other terma, ila transforviaUon 
irUo minute drops of water, which, instead of de- 
scending to the earth in the form of dew, remain 
suspended above the land or the water, Are* 

'The pupil mnstbi^nr in mind that Xhose tbings whldt ure the 
eloweat lictt^cZ, aro also Ihoae nbinh bcal retain their hcfit ^ 
bence rocks, gmvel patbfl, Hic. do not readily receive Ihe dew» 
&a thej rndluLo slowly the litiie heat vhiab Ihey Uaya abaorbed 
danng the day. 
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markable stationary fog exists off the coast of 
Newfoundland, which owes its origin to the 
chilly atmosphere of that region, and the com- 
parative \vaTmth of the adjacent oc^an, ilie tem- 
perature of which is apparently raised by the 
waters of the Gulf Stream, 

Clovds are formed by the condensation of va- 
por at runsiderable but various elevations in the 
atmosphere. Vapor is always invisible ; clouds 
therefore, are not vapor, but water, and consist of 
a fine 'watery powder, the si^e of each particle 
being p xctcedingly minute ; and consequently 
they are &o light, that clouds fonned of an &eoii- 
mnlation of suuh partii^Ies are roadily borne 
forward by the v/iiid, Clouda cire eonietimes 
suddenly formed, and as suddenly disappear; 
probably owirig to sudden and partial changes of 
temperature in the region of the atmosphere 
ivherc they occuTp When a conaiderablc differ- 
ence of temperature prevails in the aerial currentB, 
or BlTiita of air, which may come m contact ia 
the atmosphere, a further condenaation takes 
place, and the particles of this fine watery pow» 
der unite into drops, and becoming heavier, fall 
to the earth in the form of rain^ hail, or snow^ 
When two strata or currents of ah" of diflferent 
temperature, moving with great rapidity in op- 
posite directions, come in contact, a sudden and 
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heavy fall of Tain takes place. If one of these 
strata he very cold, haii may be formed* Snow 
is formed under the same t-h-cum stances as rain^ 
only the formation lakes place in cold climatee^ 
or at great elevations in the atmosphere. 

Clouds are continually vsrying in their form 
and appearance, but may be classed under four 
principal heads i — 1, the cirrus; 2, the cumulus; 
3, the stratus ; 4, the nimbus. 

1, The cirrus is a hght fleecy clond, resembling 
a lock of hair or a feather 

3. The CT/mutus, or summer cloud, Is generally 
a massive cloud, of a rounded form ; sometimes 
of small size, and sometiraea nearly covering the 
whole sky ; and occasionally appearing in the 
hori/on hke mountains capped with snow, 

3. Thp strafits is a horiyontal misty cloud, 
sometimes obaerved on fine aummer evenings 
comparatively near the ground, and often cross- 
ing the middle regions of mountainouB or hilly 
districta, 

4. The nimbus, or rcrin-cIoTtd^ has a uniform 
gray tint; it is fringed at the cdgca, when these 
are displayed^ but usually covers the whole sky. 

The region of cloudB ia a zone extending in 
the atmosphere from about one to foiir miles 
above the aurface of the globe* The most ele- 
vated clouds are the light fleecy clouds which 
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are comprehended under the name of cirrus, and 
the lowest are lliose wLk-h are called stratoa- 

The cirro-cumulus^ cirfo-strali/s^ and cumulo- 
slralus ure only modidcnWons and eonabiuations 
of the above four classes of eloads. 

Tbe quantity of raiit thatfaUsin different parts 
of the earth is very variable j though {since the 
amount of evaporation is augmented by the 
higher temperature of the atmosphere) it maybe 
considered as a general rule, that larger quantities 
of rain fall in low than in high latitudes ; and it 
appears that a gradual decrease in quantity takes 
place, as v^e recede from the equator towards the 
poles. Ill the island of TaMti» the annual fall of 
rain amonntfi to 150 inches ; at Bombay^ to 80 
inches ; in the British Islt^Sj to about 25 iuches 1 
at St. Petersburg, to only 17 inches. 

fiain ie more abundant in the Nev/ than in the 
Old World, wliieh is probably owing to the dif- 
ferent conliguratioa of the two great continonts, 
the longer and iinrrow^cr being more exposed to 
the moist winds fsom the sea than the shorter 
and broadcip Thus the annual fall of mJn in 
trojjicaL America amoutits to 115 iuchcg, ^vhilst 
in siuiilaj parallels of latitude in the Old World 
it does nut e\eeed 7G irjehes. In the temperate 
zone in the New World, again, the annual <.]uan- 
tity of rain is 37 inches, whilst in the Old World 
it Ih only 31^ inches. 
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In some partis of the earfli, eitenaivc tracts ex- 
ist, where rain ia never known to fall, or if tit all, 
oflly at intervals, and then in small quantities. 
The raiiileas districts in the New World iiiclcde 
the flat territorits of Northern Cluli and Peru, 
some parts of Mexit-o, and some parts of Cali- 
fornia, In the Old "World, an extensive rainless 
band extends from the ^^estern shores of Africa 
to the CPiitral regions of A&iaj int-luding the 
Great African Desert, Egypt, part of Arabia, and 
the Desprt of Cubi. Countries so cireiim glanced 
— unless, like Egypt, rendered fertile by the 
overilowingB of a great river — constitute the 
moet arid and desolate regions of the earth. 

The quantity of rain which falla in any region 
depends greatly on local causes, such as the va* 
riationa of the surface^ the prevailing winds, the 
proxiiuily of the ocean, &Ci Hiiii Ja usually 
more ei>[jiously deposited in mountainous iind 
well-wooded islands than in any other descrip- 
tion of surface:, uf whieli the isUnd of Tahiti 
affords a striking example ; for this beautiful 
island, Burrounded as it is by the waters of the 
ocean^ covered with luxuriant vegetation, and 
containing mountains rising f,o the height of 
10,000 feet above the level of the sea, possesses 
every requisite condition for the copious deposi- 
tion of rain. The warmth of the air causes a 
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large amount of evaporation to take place from 
the ocean whit;h surrouiidB it on all sides, and 
thiB vapor becomes condensed by the cool sur- 
face presented by its elevated and richly wooded 
mountaifls and hiila ; ' and hence the extraordi- 
nary quantity of rain ia that island. The rain- 
less distrit^t of Peru, on the other hand* though it 
borders on the Paciiie Ocean, is Hat and nearly 
destitute of trees, whilst on the inland side the 
Andes rise abruptly to a great elevation, the 
consequence of which is, that the moisture 
brought by the westerly winds from the ocean 
does not become condensed in it^ passage across 
the linJ^ anrfaee of the flat districts of Peru, and 
therefore rain scarcely, if evpr, falls in that region, 
hut aJQ abundant deposition takes plaee on the 
elevated rnoantains in the interior. Aud Ihua 
again, if elevated hills border on the ocean in 
any distriot, w^hilst the interior eonsiata of flat 
plainS] the moisture uamilly i^ deposited on the 
elevated land, and the interior tracts receive 
small (supplies of rain ; such is the case with the 
rainless portion of Arabia. 

The ajuioal [a\i of rain in the British Tales, 
amounts, as ha^ been staled, to aboat 25 inches; 
but the quantity dJifera greatly in tJie eastern and 

* The pupil will see at once the uDulogy between the fjrm&tioa 
cfrain and of dew in tbis reupect. 
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western diatrictB, The winds sweeping over the 
e^Epanse of the Atlantic Ocean arrive charged 
with abundance of moi&tnre, but deposit a con- 
siderable portion before they reach the inland and 
eaatcm districts. Thus, the amount of rain that 
falls annually at Glasgow is nearly eight inches 
more than at Edinburgh. The number of rainy 
days in England is estimated at about 154 in 
the year, and on the western coast of Ireland at 
no less than 208. The amount of rain does not, 
however, necessarily depend on the number of 
rainy days, for though the amount of rain within 
the tropins is so much greater, the number of 
rainy dayn docs not usually cxi'eed 78 or 80, 

In New England the amount of rain which 
falls is greater than in the British lales, being 
about 38 incbcB- The quantity decreases as we 
go ■weet\vard, and at St. Liouis it is 32 inches. 
The southern and western states are, h.oweverT 
largely affected by the warm and moist winds 
fcm the Gulf of Mexico. 

In intertropical regions the raina follow the 
sun; that ifl, when he is north of the eqaator, 
the rains prevail in tlie northern Iropic, and when 
he is Bouth of that line, irt the southern j this 
forms the rainy and dry seasons^ to whiuli coun- 
tries so situated are subject. This does not, 
however, apply to the whole of the intertropical 
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regions, for in a zone extending from the fifth to 
the tenth degree of liLtitude on esch side of the 
equator, there are two rainy and two dry seasons. 
In the narrow belt, called (he variables^ which is 
Bituated between the regions of the north and 
scnth trade-winds, rain is aknost incessant, ac- 
companied by thunder and lightning. In inter- 
tropical countries, during the rainy season, the 
rain pours down in such torrents, that a larger 
quantity sometimes faUs in a few hours than in a 
"whole month in the British Isles. 

Beyond the tropics some countries possess 
zainy and dry seasons, and, generally speaking, 
greater abundance of rain falls at particular pe- 
riods of the year, though to the north of the 45th 
parallel of lalitudc the rains are usually variable, 
of -which we meet with an example in the British 
Wcs.' 
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term climate la used to express the com- 
of temperature and moisture which pre- 

* For raara enlarged general imtiop 3 and more tileaaive do- 
Uils on tho aabjeot of rains, the reader will oonault ttat Tcrj 
T^uable book, QojgVb Earth acd Mao. 
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vaila at any particular place, or, ia more fB.t 
terms, the pre vai/ing i^eaiJier. 

The raost proinineDt causes of diversity of 
climate are, the heal of the stt/ij the relative posi* 
Hon of land ami water, aud the elevation of laid 
above the level of the sea^ To these may be 
added, as producing considerahle though leas 
marked effects, the nature of the soil) the prevail- 
ing vnmhf the position of mountain ranges, aui 
the currents of the ocettn. 

The sun ia the grand agent in diffusing heat 
over the surface of the globe, the temperature of 
any part being almost wholly dependent on ite 
exposure to hi? rays* Whilst the sun is aboTC 
the horizon of any place, that place is receiving 
heat; and when the sun is below the horizon, it 
ia parting with heat by the process caDed ratlior 
twn, that ia, the emission of heat through the 
atmosphere into the regions of space. When- 
GvPTj therefore, the sun reniiiins more than hiFelve 
hours out of the twenty-fonr above the hoiizoir 
of any place and consequently less than t^velve 
hours below, the general temperature of that 
place will be above average; and when the re- 
verne occurs, it ■will be below average- 
la eoHBcquence of the daily rotation of the 
earth, aucceasive portions of it3 surface are pre- 
sented to the sun's rays j and owing to tlie 
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nation, or slanting position of the earth m its 
I orbit, the northern and southern hemispherea are 
brought alternately more directly under the solaj 
influence, ' and thus by this admirable and bene- 
ficial arrangement the high temperature of the 
ti'Opical zone is moderated, and heat more gen- 
erally dijfii^ed over the earth's surface. The 
power of the sun's rays is great, in proportion to 
I tiie verticai or upright direction in ■which tiiey 
atriJve the earth ; \ and if the sun's rays had been 
permanently vertiuat m equatorial regiona, the 
beat in those parta of the earth would have been 
greatly more intense, and, on the other hand, the 
yet more slanting rays of the sun in higher 
latitudes would not have possessed euilicient 
power to ripen the fruits of the earth Id the pres- 
ent temperate zones, nor should we have enjoyed 
the grateful change of spring, summer, autumn, 
and winter. 

We hnve seen that the earth haa been artifi- 
cially divided into five zones ; the torrid, the two 
■ temperate, and the two frigid ?tones. K the 
temperature of any place depended solely on 
the heat of the eun, this might convey a tolera- 
bly aecnra.te viiiw of the respective cUmatea in 

•See plate on page 8- 

t Tt EB II siaguliLr faut thai the enrth is throe millionB of jail«fl 
neartr Uiq bud in iviDter tbia in EummGr. 
7 
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those diviaiona of the globe ; but it is so greatly 
modified by other circumatances, that considera- 
ble differeiices prevail in countries situated in the 
same parallels of latitude. 

The relative position of land and water forms 
one leading cause of the diversity of climate. 
The waters of the ocean are of very equal tem- 
perature, widely differing in this respect from the 
flnrface of the dry land. This arises from the 
waters of the ocean always preserving a nearly 
uniform level, from their tardiness to become 
heated (because water is a bad conductor of 
heat], and from their not possessing the same 
radiating power as dry land, so that they are not 
Bubject to be cooled down during the absence of 
the Bun. The ocean, therefore, has a tendency to 
moderate both heat and cold wherever its influ- 
ence extends. Thus, when a cold wird passes 
over the seaj it becomes warmed, and the rigor 
of winter will be moderated. A hc)t wind, on 
the contrary, becomes cooled in passing over the 
flea, and the summer tennperature of the adjacent 
regions 'will be lowered. And thus we find that 
the climate of islands and eountries bordering 
on the sea usually difiers eonsiderabjy from that 
of tho interior of eontinents, the former generally 
experiencing milder winters and more temperatfi 
anmmera than the latter. 8uch couutriea are 
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said to poaaeea an insular climate. Thus, the 
British Isles possess an insular climate. But 
when any region experiences great severity of 
cold in winter, and at the same time a consider- 
able degree of heat in summer^ it la aaid to pos- 
sesB an excessive climate. The most striking in- 
stances of an excessive climate are drawn from 
places like Yakutsk, situated in the depths of 
Siberia, where the difference between the aver- 
age temperature of winter and of summer 
amounts to the astonishing sum of 101.*' 

The effect produced on climate by the relative 
position fif land and water is exhibited on a 
large scal*^ in tbfi temperMte zones of the northern 
and southern hemispheres. The space occupied 
by the waters of the ocean In the eouthern hemi-" 
Bphere^ is far greater than in the northern, and 
eDnHcqucnfly a much more even tcmpfraturo 
prevaila in the region5 occupying that portion 
of the globe, than in thoae in the northern hemi- 
sphere. 

The elevation of land above the level of Ute sea 
forms another leading cause of the diversity of 
climate. A gradual dccrKase in temperature takes 
place as we Eiscend above the level of the sea, 
until we attain a point where perpetual congela- 
tion takes place, J'his line, which is called the 
AnoW'iine^ or line ofjmrpetual snow, varies in dif- 
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ferent latitudes, and sometimes, owing to tbe 

different causes whicL may give rise to diversity 
of climate, the height of the snow-lioe differs at 
places in airaiJar latitudes. As a geoeial rule, 
however, it may be considered, that a gradual 
decrease in the elevation of the suow-liue abova 
the level of the sea takes place as we recede 
from the equator towards the poles. The heigbt 
of the snowline within the tropics varies from 
16,000 to 17,000 feet above the level of the sea; 
and (in the northern hemisphere) this line de- 
scends to tlie very level of the eea at about lati- 
tade m". fl 

The annexed tabular view of the snow-line ift 
different latitudes may convey a general idea of 
the limite of perpetual congelation in the nortJi- 
ern htimi^phcro. 

It will be perceived that the aoow-Unc ia liighcf 
at the diatance of twenty degrees from the equa- 
tor, than at the equator itself. This la explaineil 
by the cireuinstance, that tlie sun at the equator 
is never more tliau twelve hours above the hori- 
zon ; whereas, near the tropics, the longest days 
are thirteen hours and a half in length ; and aa 
the &un at that period of the year is vertical, or 
nearly so, in that portion of the globe, the summer 
heat, on which the line of perpetual snow de- 
pends, is greater than immediately under the 
eguator. 






TABULAR VIEW OF THE SNOW-LINE IN DIFFERENT 
I^ATIXUDES IN TUB NORTHEfiN HEHiaPHERE. 



102 CtrMATB, 

The gradual decrease of temperature which 
takes place, according to ihe elevation of land 
above the level of the sea, haa a very beneficial 
effect, la diversifying Ihe cirmates nver the earth*B 
flurfat*<?j find in adapting it to the growth and 
sustenance of an almont endlfss variety of plsnti 
and animals. In intertropical regions, dietiicte 
which are situated near the level of the sea pos- 
seBB an extremely higfa temperature; and unloee 
furnished with most copious fiuppliee of rpin, 
present a highly arid and parched aspect, Uke 
Peru ; hut^ on the contrary, if rain falla abun- 
dantly, they are covered with the most luxuriant 
vegei"d!ionT bke the fertile lowlands of Guiana. 
At the elevation of 3000 or 4000 feet, the heat 
becomes less intense, and a change takes place 
in the proJuctione of the soil. At that of 7000 
or 8000, the vegetatioti, and in great measure the 
climate, resemble that of temperate counhiea. 
At still greater elevations, the climate and plants 
are bimilsr to those of arctic regions; and at 
length the line of perpetual congelation ia 
reached, where nothing meets the eye but bare 
rocks and accumulationa of ice and snow, 

In warm latitudes, the snow-line is found to be 
higher on mountains which inclose or border on 
elevated table knds, than on isolated mountainat 
or on such as riac precipitously from low plains. 
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This appears to be caused by radiation from 
the elevated plains; for these, having become 
heated during the day, radiate or part lA^ith this 
heat during the absence of the sun, and thus 
tend to Tnaintain the temperatuie of the moun- 
tains in their vielnaty during the night, whereas 
isolated mountaiue, being surrounded by the at- 
mosphere, part with heat, iustoad of receiving it, 
during the suii*3 abaeiice. 

The Himdaya Mountains atford a striking ex- 
ample of the effect thus produced by an elevated 
table-land. On the sout/tem fiide of that mighty 
range, in N. lat. 30, the muuntaiua rise tli[<.'cUy 
from a flat euunlry, not mure than 1000 feet 
above the level of the sea, eovered with a elose 
junglej which tends to cool the superincumbent 
oiij ai^d on this side of the mountaina the height 
of the snow-line does not exceed 12,000 or 13^000 
feet- On the noithern side of the aarae vast 
mountain range, the elevated table-land of Tibet 
extends, rising to the height of 15,000 feet above 
the level of the sea; and in the vicinity of this 
great plam, the snow-line reaches the height of 
17j000 feet above the level of the aea. In very 
cold climates the reverse takes place : ice-covered 
table-lands have a tendency, by absorption of 
heatf to lower the temperture of mountains 
which are situated near them; for the tempera- 
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tore of isolated monntaios id icy regi*>n3iA some- 
times foond to be highei than that of tbe plains 
at their base. 

The nature of the soii prodncea some effect on 
Ihe climate of any re^on- Simdf 9oih are sab* 
ject to become rapidly and intensely heated, and 
when the sun's rays are withdrawn, they rapidly 
radiate and part with the beat ibey have ac^uiiedr 
thus increasing the general temperature of the 
muToundio^ districts. Clayey soifSj on the other 
hand, become slowly heated, and as slowly part 
writli heat- Steampff ground chills the air, and 
extensive forests prodnce a similar effect; and 
thus. cnltivatioD not un frequently causes a 
change in the climate of a conntiy ; for the 
draining of mar^hps and the eleariag of dens^ 
foresta may raise the winter temperatui* of a 
eold country, as has been effected in some parts 
of North America^ w^hilai imgsitjon and the cul- 
ture of trees may tend, to improve and moderate 
the climate of hot dry laud±s, as ha? been expe- 
tienced, tbongh hitherto on a small scale, in 
flbme part3 of California. 

The prevailia^ winds produce considerable 
effects on the climate of any region. Countries 
vhere the prevailing winds sweep across a wide 
expanse of ocean are not subject to extremes of 
heat and cold- Thus, the climate of the British 
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IsW is moderated, beoauae the most prevalent 
winds pass over the Atlantic Ocean. In the 
eastern portion of the New England States the 
ionth wind is marked for its warmth. This 
comes in from the Gulf Stream and the Ooean< 
Winds ^phJeh traverse large tracts of land vary 
in character according to the nature of the aur- 
fQce over which they paas. Hence in the Atlan- 
tic States, the 'west and the north winds are dry 
and cold. 

TbG position ofniountam ranges also pTOduces 
couaiderable effect on the climate of any region, 
CBpt-cially when elevated ridges extend from east 
to west, and thus either form a screen from the 
north, or leave a country unsheltered in that di- 
reetion. Thus, the Carpathian Mountains screen 
Hnngary from the oold blasts of the north, and 
consequently that territorj" enjoys a remarkably 
mild clinjat.e ; wfiilst Poland, which is situated 
to the north of that range, and therefore unpro- 
tected irom those piercing winds, HulTerH from a 
very cold and humid climate. 

The currents o/fhe ocean form very influential 
causes of the diversity of climate. The polar 
currents, as we have already seen, cany towards 
the tropics, not onty vast streama of cool water, 
bnt also floating masses of ice, which tend in a 
great measure to lower the temperature of the 
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regions near which their coarae extends. The 
Gulf Streani, on the othex hand, traverses the 
Atlantic Ocean, carrying with it a high temper- 
ature, which it imparts lo Western Europe, and 
in all probability to the whole of the Northern 
Ocean. 

The waters of the Gulf Stream bear with them 
from the Goif of Mexico targe quantities of a 
species of sea-weed called sargof^so; this acca- 
mulates (probably ox^'ing to the meeting of some 
currents) in a portion of the ocean lying between 
the 33d and 35th parallels of north latitude, and 
covers an area extending about 2000 miles &om 
east to west, and 350 from north lo south. 
The water in this tract of the ocean Is nearly 
stagnant, and being oonrinually supplied with 
£:esh streams of \FateT which have become 
healed in the Gulf of Mexico, its tempcratare 
is maintained to the height of from 7^ to 10° 
above that of the A-tlantic in the same latitude. 
This 14 called the Sea of Sarg'osso^ or the Re^ 
dpient of the Gidf Stream, and there appears 
reaeoQ to conclude, that this mass of ^v^rm 
water materially aftccts the climate of the re- 
gions to ■which ita influence extends, both in 
Europe and North Americtu 

The caoses which produce diversity of climate 
being so varioua, great diifcrt^nce of temperature 
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la Found to prevail in similar parallels of latitude, 
and no rule can be laid down relative to the 
climates on the earth's surface. It may, how- 
everj be considered that, generally speaking, the 
eastern districta of both the Old and New Con- 
tinents possesB more exr.essive climatea" than the 
western districts of either; that the climate in 
the interior of continents is more excessive than 
either; and that islands have a more equable 
or less variable temperature than large masseH of 
land. - 

In intertropical regions, comparatively little 
varia.tJon occurs in the temperature throughout 
the year; in some plucea there being scarcely 
more than four degrees between the average 
temperature of the warmest month and that of 
the coldest month. In temperate zones the dif- 
ference is usually much greater* Thus, in Lon- 
don, the mean summer tempeiaturc is about 63° ; 
and the mean winter temperatuie ia about 39^° j 
the difference between the mean summer and 
winter temperature being twenty-three degrees 
and a half. In New York, the mean summer 
temperature is about 71°, and the mean winter 
temperatuie about 30", makmg a diJierenee of 
forty -one degrees. 

"With the view of ascertaining tbe general dia- 
tribution of heat over the surface of the globe. 
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observations relative to the mean anmal tem- 
perature of various poHions of the earth have 
been madi?, and lines called isothermal fines,0J 
Hne.^ of equaf temperature^ are traced on the globe, 
indicating the various pointa oq the earth^a Fiff- 
face where the same 7mn}i antnial tempfrnttrrt 
has been observed to prevail These lines io 
not coincide with the equator, or with the paral- 
lels of latitude, places pof^seasrng the same ao- 
irnal temperature being often situated in widely 
different parallels of latitude. Thus, London 
and New York possess very nearly the same 
mean annual temperature, that of 51"^ ; but Lon- 
don is situated about eleven degrees furt.hei 
north than New York, and, as we have just seeD, 
ihe aummf^r and winter temperature of the. two 
cities diifers considerably. It is thert'fore evident, 
that though these isothermal lines 4?onvey s 
general idea of the difiiribidion of heat over tht 
earlh^s sufaeCj they do not determine tho climatei 
of the regions "where the observations have been 
made. Lines indicating the mean Hummer and 
meEin winter temperatures, called isotheral and 
isovkimt'tiat linrs, \vhen these ehall have been 
carried out on ihe surface of the globe, may lend 
more fully io aecomplish this object 

The line of highest temperahtre^ which is nearly 
83"j taltes its course generally to the north of the 
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^uaJor, crossing the Isthmus of Panama, and 
posfiiitg through Africa at about the 11th paral- 
lel of latitude. Tlie interior of the latttr re- 
gion is considered aa the hottest portion of the 
earth. 

Tije line of lowest tt^mperature in the northern 
hemisphere, is not, as we should suppose, in the 
immediate vicinity of the North Pole, bat com- 
mencing at Hudson's Bay, it crosses Greenland, 
bears somewhat towards the northj and after- 
wards declines to the central part of Siberia, 



XI, ELECtRTCITY AND MAGNETISM. 

ElerJricU'j/ produces an infinity of changes in 
the natural world. It may be artificially elicited 
or calh'd forth by friction, and then it is termed 
ordinary ehftricUy ; or by the contact of certain 
substanceBf and the action attendant on this con- 
tact, and thi?n it JB called voltaic or galvanic 
eUctf icily. 

All substances arc euppOQ^d to contain a oei- 
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tain portion of elcclricity, and if by friction, or 
any other means, any substsnce acquires more 
electrical action than it would naturally possess, 
it is Huid to be posUiveh} electrified: and if, on 
the other hand, there appears to be Icsa electrical 
excitement than it would possees in its natural 
state, it is said to be neg-atwcfj/ electrified. Sub- 
stances, when positively electrified, attract or dravi 
towards t/iem atber substances which are in a 
state of negative electricity, or even those which 
are in a natural state; but will repef or fartB 
from them substances which are positively bIm- 
tri£ed. ^ 

The electrical state of substancca is cosily dis- 
turbed, and even without actual contact, any 
Bubatancc in a state of positive electricity may 
produce negative electricity in a substanije neai 
it* The sudden contact of bodies in an opposite 
state of electricity is attended with vivid lightj 
called the electric sptirk, and accompanied by an 
explosion and shock. This is exhibited on a 
splendid but awful scale in the lightning's fl^^ 
and the thunder clap, ^H 

The eorth is considered to be always in a state 
of positive etcctricity^ the mty when pure, to be in 
one of negative electriciiy. Atmospheric air, 
however, is subject to incessant variations, both 
as to the character and degree of its electrical 
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excitement, for it ia liable to be affected by the 
evaporation and condensation of moisture, by 
the various chemical processes which are con- 
tinually earried on in the natural world, &c., and 
tJiufl the electrical eqmliitritim of the atmosphere, 
or its natural electrical state, is subject to be dis- 
turbed* This equilibrium will be restored when 
an explosion has taken place, and hence it is that 
in peculiar states of the atmosphere, thunder 
BtOTius act a beneficial part in restoring the air 
to a healthy condition, or, in other terms, restor- 
ing the electrical eqailibrinm. 

The intensity of electricity is greater during 
the day than at night, and also in summer than 
in -winter ; and is considered to diminish from the 
equator to the poles- 
Electricity is perpetually effecting great changes 
in the earlh*s crust; rot perhaps so much in its 
loud and fearful displays, which are evident to 
man, as in its unseen quiet operations; in very 
many instances unquestionably acting on the 
principle of •voltaic electricity^ the electrical action 
in auch cases being produced by long-continued 
electrical currents. 

Terrestrial magnetism may be regarded as a 
peculiar exhibition or state of electncity, and 
may be considered under two heads — viz., Tiiag^- 

'ic direction^ and magnetic inlenaittft 
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The magnetic power of the loadstone to attract 
iron or steel ia ^vell known ; if a bar of iron oi 

steel be Hcbjerted tu a cofitluueJ current or 
stream of electricitj, or even be allowed to re- 
miuii in con ta"ct with ihe earth In a vertiosil or 
upright poBition for a lengthpned period, a& old 
iron jailinga may have done^ it acquires this 
magnetic power, or becomes jtiag-tietized^ 

If a nicely-lia lanced bar or needle of magnct- 
ized alG el or iriffjjh^ suspended from its middle 
by a piece of untwisted &illi, free to move in all 
directions, both horizootally and vertically, jt 
will turn itself to one particular position^ and if 
disturbed, it M'iU invariably return to the same 
position, pointing downwards to the earth at a 
particular angle, and also in a particidai imrth- 
ward and southward direction. This ie called 
the magnetic direction of the needle. If placed 
on a pivot, in a box or case, eo as to confine it 
in a horizontal position, it will be found to as- 
sume the same regular northward aad southward 
direction; not due north and south, but noitli- 
ward and southward. At one period the mag* 
netic, needle was supposed to point so truly to 
the poles of thfi earth, that the phrase, "tme as 
the needle to the polej" has become a proverbial 
expression ; and b^nce the north and south end» 
of magnets were termed their north and aqvA 
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poks; and in fact it appears that in 1659 the 
fleetili* actually pointed thus in London. 

It is on the above principle that the mariner's 
compass has been constructed, which waa sup- 
posed to point invariably due north and south- 
It ia now well known, not only that the mag- 
netic needle does not point due north and south 
in all parts of the globe, but that it doea not 
permanently maintain, the same direction at the 
came placea. 

The present north magnetic pole, or point to 
which the needle is directed on this eide of the 
equator, was found by Sir James Ross, in Ion. 
115° W. and Iat70= N., north cf Hudson's Bay. 
The magnetic pole of the aouthcrn hemisphere 
has not yet been ascertained with certainty, but 
is with great probability supposed to be in lon» 
152° E. and lat, TS'^ S. 

"We; have aeeii that the magnetic neeiJle, if 
freely suspended, doca not settle iteelf in a direc- 
tlou paralld with the horizon, but dfps or incHncs 
doxnnivafd^; this ia called its dip or indinatioTu 
This dip or inclination of the magnetic needle, 
like its declination, differs in different parts of the 
earth'a siirface, and, like that, has undergone 
considerable charges in its direction. 

The observation of navigators showa that 
there ia a line encircling the earth, at every point 
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of which the needle will take a true horizontal 
position. This ia called the magnetic equator. It 
18 not a great circle of the earth like the tenea- 
trial equator, and its form and position are 
continuEilIy varying. 



SIL GEOGRAPHICAL DISTRmOTION OP PLANTS. 

PlaTttSf in an almost endless variety of forms, 
are spread over the surface of the globe, afford- 
ing sustenance to man, and to a vast number of 
the other creatures of God's hand. 

Some plants are adapted to thrive more par- 
ticularly in cold climates, or in mountain re- 
gions ', others attain the greatest perfection in 
temperate zones, and others belong exclusively 
to the hottest regions of the earth. Some plante 
will not flourish unless furniehed with copious 
supplies of moisture, "whilst others arc so con- 
stituted that they can endure long^con tinned 
drought* Bome plants prefer a clayey soil, oth- 
ers a chalky soilj othera a aandy soil, whilst others 
grow in the crevices of rocks. Some plants are 
inhabitants of salt vtarshvsj som.e ot fr^sk-wattr 
lakts^ some of nmning streams^ some of the 
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ocean, and aome of the dnrk eavGrns of the earth. 
We thus find that each portion of the globe has 
its own appropriate vegetable productions, spe- 
cially adapted to its dimal^e, its eoil, and its 
elevation above the level of the eeup 

Plants are divided with respect to their /low- 
ers into two departments, pho?nog-amous (or phan- 
erogamous) and cr^piogamous ; and the former of 
thesej with reapect to the structrire of the plants, 
into two classes, endogenous and exogenous, 

Phjfinogamons plants are such as bear a 
plainly dietinguiehahle flower This class is 
found almost exclusively in the torrid zone, 
largely in the temperate, but scarcely at all in 
the frigid zojieB^ 

The crr/ptog'amous, or fiowcrhss piant^j called 
also a-cottflethmous^ because they have no soed- 
leaf, are plants ^vhose flowera and sceda are 
either ao minute as to be scarcely diacerniblcj or 
are altogether concealed from our view. This 
class ranks as the lowest in the scale of vege- 
table productions, and includes livhcns, mosses^ 
thej^ngous tribes, ferns, a^gm or sea-ifjeeds, fltc. ' 

Endogenous plants are so called because their 
growth or increase takes place from within^ and 
also woflo-to/y/e^owows^ because when their seeds 
germinate they have only on^ seed-lof^fi or leaf^ as 
may be observed in the springing up of grass. 
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which belongs to this clasa ; it also include 
wheat, rye, barley, rice, maize, lUiea, palmsj 
In the divisions of the flowers and froit of 
plants belonging to this clasa, the nufnber three' 
or its muUiplG^ prevails. Of this the lily forms an 
example, which has twice three (or sLx) petals. 

Exog-€ nous plaids, viV\i^\\ form the highest clasa 
in the vegetable world, are so called because 
their growth iak<*A placft exte.rna}ly, that is, at or 
near the surface, and outside of the pith. The 
yearly increa*?e in some trees is so distinctly 
marked in ring^ or circles, that their age can be 
nearly determined. Plants of this class are aU^H 
called (U'coli/hdonous^ because they have ttf70 
seed-lobes or seed-haves^ as raay be seen i^^ 
the inignionctte, the laburnum, ^c, which bd^B 
long to tbia clasB. The number five generally 
prevails in the division of thp parts of the flow- 
ers in this class^ This class includes a large 
proportion of the trees of the foreat, and also 
most of the flowering shrubs and btirbs. The 
oak, pine, elm, ashj beech, poplar, chestnut, wal-^ 
■ nat, &c.} belong to lhii4 class, as do aUo the ros 
mallow, heathj daisy, pea, cabbage, &c- *kc. 

The number of diflerent kinds of exogens^ 
Exogenous plants^ is far greater than that of e?i- 

I dog-ens, or emlogenous plants. In tropical regions 
the proportion is about four to one, and in tem* 
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perafe zones about six exogens to one eiidogen. 
In the arctic regions, the propoTtioa is not above 
two to one, but in these regions, foreat trees 
are few in number snd dwarfish in growth; and 
cryptogniTiifi plants are very abundant 

Some plant.fl are TJ^re/i/iiflA that is, live for a 
greater or less term of years, some species at- 
taining a very great age. The oak appears to 
arrive at perfection at about the age of sixty 
years, bat lives for a much longer term ; yew 
trees are much longer lived than the oak. Some 
plants are annual, springing up, producing flow- 
ers and fruit, and decaying in one short season. 
Other plants arc bicnma!^ usually only acnding 
forth atcma and leaves in the first year, and per- 
fecting their ilowera and fruit iu the following 
season. 

Some plants are deciduous^ or cast iheir leaves 
in the aatiimu, and renew thera in the spring; 
others are eveTgreert, and never destitute of foli- 
age. The temperate zone may be considered as 
iDore especially the region of deciduous trees. 
The never-ceasing energy with which vegetation 
proceeds in intertropical regions imparts to the 
plants of those climates a luxuriance unknown 
jn the temperate zone, and at no time are the 
trees bare of leaves ; a screen being thus afforded 
to the inhabitants of those regions, at all seasons 
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of the year, from the scorching raya of the son. 
The evergreen trees of the cold regions of the 
earth are of a totally different character, con- 
Eiating chiefly of pine and fir trees, whose needle- 
shaped leaves are adapted to withstand the 
rigors of a northern winter, and whose thick 
foliagCj often sustaining a mass of snow, forms 
a shelter both to man and to animals from the 
severe and long-eontinned cold. 

Plants derive their nourishment from the at- 
roosphere and from the earth. The leaves of 
plants constantly imbibe both moisture and car- 
bonic acid gas from the atmosphere, during the 
hours of daylight^ and more particularly of bright 
sunlight. Carbonic acid gas is a compound 
of carbon and oxygen ; this carbonic acid gav 
the green ports of plants have the power of dc' 
composing-^ or of scparatijt^ into its two compontiU^ 
parts of carbon and oxygen^ the carbon enters 
into their composition, and Ihe oxygen Is 
turned pure into the atmosphere. As plants 
possess less energy in the shade, or in dark 
gloomy weather, they have not, under such cl^H 
cumatances, power to decompose the whole 
amount of carbonic aeid they imbibe, and a 
certain portion of carbonic acid as well as of 
oxygen ia given oat by the leaves- At night 
they no longer emit pure oxygen, but, on tl 
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contrary^ returo a portion of the carbonic acid 
into the atmosphere. CarboDic acid gas is 
deleterious both to man and animals, and 
hence it is that plants in our apartments, if 
placed in the full light, arc healthful, bat are 
likely to prove injurious at night. 

The carbon thns derived from the atmosphere 
enters into the composition of plants, and forms 
their solid parts ; they also imbibe ammonia from 
the atmosphere, the latter (which ia a compound 
of nitrogen aad hydrogen) appearing to be es- 
sential for the perfection of the flowers and fruit. 
The roots suck up both carbonic acid and am- 
monia, as well as moisture, from the soil ; from 
whence they also derive potash, soda, lime, silica 
or flinty acid varioua other subBta.nceB, which 
give to vegetables their hardness. Thus, to bring 
wheat to perfeetiojiT it requires a supply of 
moisture aud carbonic acid to proinote the 
^owth of the blade; silica to give the culm or 
stem its hard ncf^s and Ermneas; and ammonia 
or nitrogen for the nourishment of the grain ; 
and, above all, the siau's rays to give energy to 
the whole, for wheat will not succeed in regions 
where the mtan sumrner temperature is below 
or or 58". 

Intertropical America is no less distingnished 
for the splendor and Ivixuriance of its vegetable 
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productions than for their variel^f the iininber of 
plantd which arc natives of tliat portion of the 
globe being more than double that of those 
which are ituHgenats to, or natives of, Europe, 
The whole of Asia and ita islands possess a 
smalier number than Europe ; Oceaaica, in- 
cluding Australia, New Zealand, and the iBlandfl 
in the PaeiBe Ocean, lesa than Asia ; and Africa 
(as far aa hitherto explored) a smaller number 
than any other portion of the globe of simitar 
extent. 

Some Hpeeies of plants are met with only in 
very limited districts, to which they appeared to 
be wholly nonlined; thua the Irish yew appears 
to grow naturally nowhere except in Ireland. 
Other plants have a much wider range; thus 
the Scotch fir is met with not ouly in Scotland, 
bat in various other regions possessing a nearly 
siniikr climate. It however appears that^ gen- 
erally speaking, particular kinds of plants form 
the ^eiW/iftg- vegetation in certain portions of 
the earth*a surface, and, accordingly, botanlata 
have attempted to divide it into botanical rc- 
g-ions, each region being named from, the prepor^ 
dsrarice of certain plants. Thua the southern 
portion of the United States is called the Region 
of MagnoUm^ because that plant grows in re- 
markable abundance ant^ to a splendid size u 
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those regions. The lowlands of Mexico and of 
some adjacent countries are called the Region 

I of Cactit from the preponderance ia those dis- 
tricts of the cactus tribe of plants, 

"We have seen that a similarity exists between 

I the temperature of land near the level of the aea 
in high norlheriy and southerly latitudes and that 
of elevated mountains in hot climates. We also 
find that a remarkable correspondence occurs 
between the plants which are natives of regions 
bordering on perpetual snow (and, therefore^ 
possessing neaily similar climates) however re- 

' mote they may be from each other, or however 
dtflerent may be their elevation fibove the level 

I of the sea. The temperature of the middle re- 

Igion of mountains in equatorial regions usually 
approaches that of temperate zones, and the 
plants grow^ing- in those rcspectivo regioua usu- 
ally bear much resemblance, though they by no 
means exhibit ao great a similarity as thoac of 
frigid regions. The fiora^ or assemblage of 
plants, in equatorial icgiona, may be considered 
oa peculiar to those portions of the glohe, 

Saron de HuEuboldt divides the surface of the 
earth inio eight ;5ones of vegetation, which are 
named from the prevailing plants of each zone 
or region. 

1. The equatorial zo^^^ or region of palms and 




DISTRIBUTION OP PLAI1T0. 

bamnas, which extends to about 15" on each side 
of the equator, and corresponds to about 3000 
feet above the Jevel of the sea under the equator. 
The vegetation in this region consists of dense 
forests, which never lose their foliage, and ic 
which the preponderance of palm trees imparts 
a peculiar character* The luxuriant and lofty 
trees are interlaced and overtopped by gigantic 
creeping plants, or covered with singularly- 
formed orchidaceous plants, which derive their 
sustenance fiom the atmosphere. 

2. The iropual jso/fe, or regions of tree-ferns 
end Jig-St extending from about latitude 15^ to 
the tropics. Tree-ferns do not arrive at theii 
greatest perfeetion at the level of the sea under the 
equator, their range being from about 1300 feet 
to ^(\W feet above the level of the aea- In the 
South Pacific Ocean, o'wing to the more equable 
climate of that portion of the globe, tree-ferns 
Bnccc^ed in much higher latitudesj these trees 
being very prevalent in the forests of New 
Zealand. 

3. The suh'tropical zonc^ or region of lanrcU 
and mtfHlcs ; from the tropics to about 34°- 

4. The warm temperate zonG^ or rc^on of evef' 
green trees : from 34' to 45°. 

5. The cold tcwperalc zone, or region of de- 
ciduous trees: from 40" to 63". 
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6. The svhardic zone, or region of pines ; from 
i8* lo the arctic circle* 

7. The arctic zone, or region of androniedas 
and a/pine rhododendrons : from the arctic circle 
to 72^ 

8. The poiar ctwe, or re^on of alpine plants 
[gentian, ranunculus, &c.) : from 72° to the far- 
thest limits of vegetation, In this region lichens 
and mosses are very numerous. Alpine plants 
grow under the equator to the elevation of 
' 2,000 or 13,000 feet above the level of the sea. 

wing to local pecniiarities, acme apeclcB grow 
i still greater elevations in the HimalRya moun- 
;aine, springing up as the snow melts, at the 
leight of mote than 16,000 feet. 

In the temperate climate of Europe the ef- 
"ecta produced by elevation above tbe sea level, 
;hough lefB gtriklug than in cquatonal regions, 

e nevertheless of great importance- Thus, in 

le lowlands of Italy and 6icily, and the south of 
Ipain, palms and other plants of the warm re- 
ions of the earth cume to perfection ; these are 
ucceeded by the orange, the fig, and the olive ; 
,he two latter of which thrive ia the southern 
alleys of Switzerland, but do not succeed be- 
ond 1000 feet above the level of the aea. In 
he latter region, the vine may be snccessfully 
iultivated to tlve elevation of IGOO feet ; the 
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walmit to 2400 feet ; and the chestnut to nearly 
3000 feet. The range of the oak, ash, and ma- 
ple, extends to about 3800 feet ; that of the larcb 
to about 6000 feet ; of the pine to 6800 feet ; and 
of the spruce fir to 7400 feet, which is about 
2000 feet below the snow-line in that region. 
Beyord the region of trees, heath and furze, in- 
terspersed with some low shrubs, form the prin- 
cipal occupants of the soil, though abundance of 
valuable alpine grass is met with in some parte. 
At still greater elevations, lichens and mosses 
grow in the crevices of the otherwise bare rocks; 
and, even beyond the line of perpetual congela- 
tion, the singular vegetable prodnction called 
the pahieUa nh^aliSj or red snow, which occurs 
abundantly in the arctic regions, is occasiorally 
found amid the perpetual snow of Mont Blanc 
An acquaintance ^tli the various zones and 
elevations above the sea-level, at which plants 
of utility to man wiil succeed, is of extreme 
ini porta ncc to all settlers in newly -co Ionized 
countries; for, as it would be a vain attempt 
to introduce into England plants adapted to 
flourish only in hot climates, so would it lead to 
diaapjjointinent were we to cultivate in inter- 
tropiciil regions such as will only thrive in tem- 
perate zones, in cold regions such aa require a 
high summer temperatursj or in dry regions 
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SB rcquiTG abtindance of moisture. Now, 
at will not succeed at or Dear the level of the 
in iatertropical regions, nor will it come to 
action in climates where the summer tem- 
ture la below 57° Fahrenheit It, however, 

be cultivated with great success, even un- 
liie equator, between the elevations of 4500 
10,000 feet above the level of the sea. Its 
hern or polar limits in North America have 
cely yet been determined ; its successfnl eal- 
fJon does not extend bE?yond N, lat 58° in 
British Islea, but reaches to lat 64^ in Nor- 
, though in Sweden not beyond 62°, and in 
sia not much beyond N lat, 60°, The buc- 
ful cultivation of oats extends to the north- 
extremity of the British lalea, aud that of 
ey to Faroe Isles* 

'he great practical utility of this department 
'hyaical Geography will be evident to all ; it 

also be readily coaceived that a further 
rait of the subject must lead to great gratifi- 
on. And in truth, the more our attention IB 
cted to it, the more shall we be convinced 

" The Lord God has made to grow every 

that 13 pleasant to the sight, and good for 




t» 



DISTRIBUTION OF AlflBUU. 



"^0. GEOflRAPHTCAL riSTKlBXlTION OF 






TaE diBtrlbntion of animats over the snrfocQ 
of the globe is, like that of plants, greatly infln* 
enced by climate and temperature. Animals 
also, like plants, belong to particular regicns, or 
have their natural staihits and habitations^ though, 
since a considerable number of animals posacsa 
the power of transporting tlieraselves from cnej 
region to another, these cannot in all cases be so 
determinately fixed. 

The animal kingdom has been arranged ia fonr 
^eat departments \ L Vertcbrata, or vertebrated 
animala; 11. Art icttlaf a, or ^rticaWied anifnaisf 
IIL Mollusca, or molluaeous animala ; and IV. 
Hadiatat of radiated animala. 

The vertcbrQtGd animals arc so named from 
tb© bones of the neck, ^'hich arc called vertcbrff^ 
Animals belonging to this department all posse &3 
a sktUl and a back bone; they have organs of 
sighf, hearing, emcU, and taatc ; and have never 
more than four linibs, though in some classes of 
animals these limbs are not bo perfectly devel' 
oped aa in others* This division includes mnfi| 
quadrupeds, birds, sejpents, frogs, tortoises, croc^ 
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d3€Sj and such Jisk aa cod, herrwgs, &c., all of 
wbich have a bony skeleton. 

This department of the animal kingdom is 
divided into four classes: l,?y*flmma//fl, or animals 
ivbich auckle their young, such aa man, the cow, 

^U whale, &c.; 2, birds; 3, reptiles^ euch aa 
erpents, turtles, frogs, the crocodile, &c»j 4, _;SsA, 
hat is, such fish as possess a bony skeleton. 

The artiaifated animals are so named from 
irticuhtSt " a little joint " on account of their pe- 
mliar formation, which coneista of a head and 
raocesaive portions joithled together. To this 
Jivision belong the w^ect tribes, the earfhworrrij 
yrustaccous ctnimah or crusiacea (snch as hb- 
iters, crabs^ shrimps, &c.). Bome articulated 
knimals have jointed limbs attached to the side 
>f the body, Uke the Jfr/, cenliped, lobster^ &c- 

The rtwllusco'Us animals are bo named from 
nollisj *^aoft," because their bodies arc soft and 
arc without a bony ekeleton. Many molluaca 
-ve sheila forming a covering and defence for 
,eir soft bodies ; the otfstcTy snail, &c,] poesesa 
.eae protectmg ahella : others are deatitute of 
ihls covering; of this we find inatances in the 
pommoii garden slug; the cuU/e-Jiskj &cc. 

The radiated animals form the fourth great 
iiviaion of the animal TA^orld, They are called 
■adialGd, because la the greater number of the 
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animala bolonging to this division, the organs of 
motion and eense are conaidered to radiate from 
a common centre, like the petals or flower-leaves 
of a daisy or anemonep To this divisioi] belong 
the cm'al nitbtmf^ the sea-aficmomj &c, Aniraais 
of this division are also termed zoophytes jfcom 
zo-on, "animal," and ph7/t.on,^^3. pknt," because, 
though in fact they are living creatures, they 
sometimes bear a great resemblance to planw 
in their structure. 

When animals are identical in their anatomi- 
cal structure, they are considered to belong to 
the same species^ When two or more kinds of 
animals are very nearly alike in their stnictarej 
though with some flifferencps, they arc consid- 
ered to belong to the 9ame g'enus (plural g-enera). 
When the difTerences are greater^ they are ar- 
ranged into a group, called an order- And 
when only a few points of resemblance con ' 
be trucedj they are regarded aa belonging to 
the same class. A deportment contains several 
classes* Thus, the dog belongs to the dvpart- 
meiil verttibrataj to the class maramaliaj to 
the order carnivora, to the ge/ms tzanis, and to 
the spGcics dog. Different systems of classifica- 
tion vary the names of the orders of mammalia. 
One system gives tluree ordert^, the carnivora, 
herbivora^ cetacea; another gives aa many a» 
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Pelve. Among some species, we also meet 
with varietits; thiia the varieties of the dog are 
the mastifK, greyhouctl, terrier^ fiic> 

Tlie same species of animals are not met with 
in ail parts of the worlJ, and eveu some genera 
are found to be pecaliar to particular tegionB. 
Thus, the royal lion is met with on]y in Airica, 
Ihe Asiatic lion being of a different species and 
of a smaller size. The tiger is peculiar to Asia 
and some of the Asiatic islands ; the giraffe to 
Airica ; the elephant is found in Afritra and in 
eome parts of Asia, but the Ahrican and Asiatic 
elephants are of different species. 

Tlje animals of the Old World generally differ 
in ^jiecics from those of the New "World. Thus, 
besides those wc have already enumerated, the 
ape and biibooD, the hytena, panther, rhinoceros, 
hippopotajnus, horse, ass, camel, buffalo, ctoco- 
dile, python, &c., are all inhabitants of the Old 
World. 

The puma (pomctimoB crroneouEly called the 
American lion), tbe jaguar, the sloth, armadillo, 
bison, lama, alligator or cayman, boa con- 
strictor, ratUcfluakc, ficc., arc all peeuUar to tlie 
New World. 

In the most northerly parts of both coutiueula 
alone are ihe siune sjjeciea of aniuiiila fuuiid ; 
thus, the Polar bear and the Arctic fox inha 
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the whole of the icy regions extending from 
Spitzbergen and Siberia to Arctic America; 
these animals being capable of enduring the 
eevere cold of those high latitudes, and of trav- 
ersing the frozen surface irom one continent to 
the other- 

The annals of a country, taken collectivelyi 
constitutes its fauna. That of Australia in- 
cludes some very siugnlar forms. Among these 
are the various species of opossum and kangaioo, 
the omithorynchus, or duck bill, &c. The flying 
squirrel, or Hying cat, is found in Australia and 
some islands in the Indian Ocean. Bata of vari- 
ous species are met "with in almost all the ■warm 
and temperate regiona of the earth- 
Birds, like other soirDala, have their natural 
geographieal limits ; and though some have a 
very 'Wide range, othera are confined to partieulai 
regions; thus, the birds of paradise ore found 
only in New Guinea and some adjacent islaiide; 
the beautiful aun birds ore confined to Africa, 
and the humming birds are peculiar to the New 
"Woildi The powers of Bight poaacsged by most 
birds, and the migratory instinct which leada 
some speciea of birds to remove their quarters at 
the change of seaaon, euuse thcin to possesa a 
very wide range, and to enjoy at all times a 
ate especially adapted to their wants. 
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It the animal as well aa in the vegetable king- 
dom, the largest number of species is met with 
in the warm regions of the globe, and a gradual 
decrease, in the number both of genera and spe- 
cies, takes place as we recede from the equator* 
It ia ill intertropical regions also, that mammife- 
rous qnadrapeds are most remarkable for their 
magnitude, strength, and ferocity ; that reptilee 
are larger and more vejiomona ; that birds are 
decked with the most splendid plumage, and the 
inflect tribes distinguished for their size and the 
brillianfy of their tints. These effects of light 
and heat appear to be extended even to the in- 
habitants of the ocean ; sharks and some other 
fiah are lajger and more ferocious in the eeas of 
tropical regions, and Bome Bpeclee of fish are 
adorned with gayer colors, than thoee of temper- 
ate zones. It is also from the warm regions of 
the earth, that the greater number of the moat 
beautifnl shells of mollnacoua animals are ob- 
tained, and there, likewise, do the coral animals 
aud oUier radiata oeiiur in the greatest variety 
and abundance. 

AnimaU, like plants, are adapted for the sta- 
tions or situations in whieh Creative "Wisdom 
has placed them ; and thus we find animals be- 
longing to cold climates provided with warm 
— furry coats, which would be unsuited for the 
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inhabitants of hot regions. Sometimea, when 
animala of the sarac species inhabit conntriea 
possessing different climates, the garb of the one 
will dilier from that of the other, in accordance 
with tlie difference of climate* Thna, the skin of 
the stoat in England is compaiatively thin, and 
of a dull grayish brown color ; hut in northern 
Russia and Siberia, the coat of the animal ia 
tranjiformed into a beautiful thick fur, of a clear 
white ill every part except the tip of the tail, 
which is of a deep blaeJt, affording, under thi* 
form, the well known fur called ermine* 

If by accident, or the agency of man, animals 
are removed to places uncongenial to their na- 
tures, they either perish altogether, or some 
chajige takes place to fit them for their new 
abode. Thus, the race of sheep now inhabiting 
some of the valleys of intertropical Sooth Araer- 
iea, which were originally transported from tem- 
perate !EaropRiin regions, possess, instead of 
their 'warm woolly fleeces, a coat of gloBsy haitr 
better adapted to the beat of the eliraate in 
which they have now become naturalized, Thu£, 
again, a speciea of dormouscj which is a native 

Lof the warmer regions of the earth, docs not in 
its natural habitation, where it can at all eeawJUB 
of the year obtain abundance of food, become 
torpidj or hibernate ; but if removed to England^ 
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where its means of subsistence fail during the 
winter, it acquires the habits of the English 
dormouse, and passes that aeason in a state of 
torpidity. 



SIV, GEOaaAFHICAL DIBTBIBCTION OP MAN. 

The geo^aphical dtstribntioii of maTi forms a 
subject of totally different character from any 
that has hitherto engaged our attention- Instead 
of speaking of genera and speciea, we have now 
to diri^ct our luqairies to the diversities of lan- 
g-uag-t*, and the varieties of form and co/ok^ la the 
human race, and to the distribution over the 
earth*s surface of these diversities and varieties. 

The number of languages at present spoken in 
the world, is estimated at not much less than 
2000 ; but many of these appear to be derived 
from one common root or origin* Thus, the 
Hebrew, the Babylonian, Syrian, Arabian, and 
Abyssinian, are considered to have one common 
origin. They are collectively called Semitic^ from 
Shem, the son of Noah, from whom the nations 
apeahing these languages are supposed to have 
descended- This is called ^ family of ia/aguages. 
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Anothei family of lan^agea, which ia called 
the Indo-Enroptatiy includes a large number of 
the laDguagea or idioms of Europe and Asia. 
jl, The Sanscrit, and all its dinlecta in India- 
'2. The ardent Zend, or Medo-Pcntic language, 
and all the idioma now spoken in Persia and 
Armenia. 3. The Greek and La/in languages. 
4. The Sdavofiian. 5. The Gothic or Teutonic, 
6, The CeUic. 

The languages of some nations, though not so 
distinctly traceable to the same origin, are often 
found to beaf a great resemblance to eaeh other, 
and they are then considered to belong to the 
ifiame school or class of lunguageB, Such are 
fthose termed vwnosi/Uahic, &om their consisting 
)oi "worda of one syllable. To this class belong 
the languages of China, Thibet, Biamf and 
nearly all the Iiido-Chiiieae counlrieH. 

Another claws of languages la thoae termed 
pulysipitheiic. These consist of long words of 
inauy ayUubles, and very elaborate iu their coii- 
Btruction* To this remarkable class of languages 
[belong all the naraeroua dialect-s or idionis of 
l^oth North and South America, 

A dieperaion and separation into families and 
tribes having taken place at an early period of 
man*d history, considerable dilferences in the 
features and the color of the skin appear before 
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long to have become hereditary in certain 
or natioiiBf probably occupying comparatively 
remote re^ons of the earth- These peculiarttiea 
having formed permanent distinctions, natural* 
ists have attempted to class the hnmaa species 
into certain races or imriefiest according to the 
color of the akin and the form of the skiilL ^M 

The three leading diWsiona are the GiHcaiSK, 
the Moug'olia/h and the Ethiopian races: to 
which may be added, the Malayan and tha 
Atnerirfun races. 

The Caiwasian^ nr Wlnff rnce, 13 charactGriaed 
by a fair Bkin, somRtifnes writh colnr io the cheeks^ 
an. oval face and expanded forehead, eyes vary- 
ing from blue to dark brown ; nose thin and 
slightly aquiline or etraight, email mouth, and a 
fill] and rounded chin ; Eoft hair, varying- in color 
from black to light brown and flaxen, and wUg 
ing or slightly curled. ^| 

The moatredaed and civilized aa-well as most 
poAverfal nations of the earth have belonged to 
the Caucu-siaii race j and it is in th*^ rfgioua in- 
habited by this race, that both the Semitic and 
Indo-European langnagea have prevailed, and 
do atill prevail. The ancient and modern inhab- 
itants of the regions bordering on Mount Catica- 
ens, the higher castes of India, the Afghans, the 
Medes, Feraians, and Arabs, the inhabitant&i 
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Northern Africa, and the Jewish people, all 
beloDg to this rate. 

In Europe, the Caucasian race includes the 
ancient Grcpks and Romans, and the present 
inhabitantfl of Greef^e, Italy, France, and other 
nation?^ which derive their language and descent 
from the Greeks and Romans; the Sclavoniaus, 
who occupy Rassia, Poland^ and parts of Austria 
and Turkey; the Teutonic or Gothic tribes^ who 
occupy Norway and Sweden, Denmark, Holland, 
Germany, Prnasia, parts of Belgium, Austria and 
Switzerland, and a large portion of the British 
IbIcs j and the Celtic race, who inhabit the north- 
western districts of Scotland^ the west of Ireland, 
W^alea, and some parts of Cornwall. This race, 
iatermbicd wilh the tlcBcendants of the ancient 
Romans, is also spread over Belgium, France, 
Switzerland^ Italy, Spain, and Portugal. 

We thus iind that the Caucasian race inhabits 
the whole of Europe^ with the exception of Lap- 
land, Finland, and part of Hungary; a large 
portion of the j^o nth -western regions of Asia; the 
northern part of Africa, from about N- lat. 20' 
to the borders of the Mcditerrajiean Hea ; and 
through European colonists, a considerable por- 
tion of Americaj and of various other tegioiia of 
the globe. 

The Mor^olian race is characterized by a ye!- 



i 



138 



DISTRIBUTION OF MAT*. 



lowifth or olive-colored skin, a broad and fls 
tened face, with a low and narrow forehead; 
small bl&ck eyes obliquely aet, a wide moutli 
and thick lips; black bair, lank and thin* The 
Mongolian race at the present day occupies a 
large portion of Asia, to the north and east of 
the Himalaya Monnlains, The nomadic or wan- 
dering Mongoban and Kalmuc iribea belong all 
to thifl race; an do also the Chinese, the Sa- 
moieds, and the inhabitants of Kamschatka. 
Thia race also occupies Finland, Lapland, 
Greenland, and part of Hungary^ thoiigli in the 
last territory the characteristic features of the 
Mongoban race are much less strongly marked. 

The Ethiopian or Negro race is characterized 
by a black or very dark skin ; a narrow cotn- 
prcased skull, a low and narto^w forehead, black 
eyea, a fla^t broad nose ; thick lips, especially the 
upper lip ; a small chin ; TVOoUy, criap, coarse hair, 
collected into bttle knots. This race is coiund- 
ered to oucupy nearly the whole of Africa to the 
south of the Great Desert ; parts of Miidagaj-ear, 
Australia, and New Guinea; and some of the 
islands iiicladed in the Indiaji and Polynesian 
groups. 

The Malay or Maiw^an race bears much re- 
semblance to the Mongoban, though in the Ma- 
layan race the color of the skin is darker, and the 




DISTRIBUTEON OP MAN. 



139 



• less broad. Thift race oerupies the Malay 
Peninsula, and a largfi portion of the islands of 
the Indian Archipelago. 

The American TAc^ is characterized hy red- 
dish colored skill ; by a high and receding fore- 
head, with generally regular features, and a 
rather pfomiiient and frequently aquiline nose. 
This race, though fast diminishing from the face 
of the earth, includes the aboriginal in habitants 
of the ^hole American continent* All the tribes 
occupying that vast range of country apeak dia- 
lects or tongues allied to each other and belong- 
ing to that singular class which ia formed of 
long polysyilableSp The numbei of different 
dialects in America ia estimated at no less than 
1500, 

The diversities of language on the face of the 
globe tend to the disnnioti of man from his fel- 
low man : and imdoubtedly we mu3t look to 
the spread of the Go&pei, as the sole efficient 
means of restoring union among mankind, and 
of leading all the different members of the human 
race to feel that they belong to one great family, 
that they are all brethren, and children of one 
Father. It may be little that we iiidiridaally 
can do to promote this grand object, but we 
may endeavor to perform our part. By the 
acquirement; of foreign languages, we may be 
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better enabled to meet every man &fl our brother; 
and by the exercise of kindly feelings, and the 
mutual interchange of good offices, not only 
amongst our kindred and our countrymen, 
but amongst strangers and foreigners &om 
every part of the globe, we may be inainmaental 
in promoting " peace on earth, good-will towards 
men." 
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L The Ob/bcts cr Pmraicii Gboaeipbt. (p. L) 

Wbftt La mennt bj Physical Greoi^phj ? — Wbj \a it oaXlotl 
Physical op Sitlurol Geo^fraphy? — Whnl advantages miy reflult 
_ &oca its putBuit I 

n. Tb£ Eakib. (p. 20 

f^nhat groap of bodira does the eartli b^nff f 

Whfti is the form of the eanh J -^ Mention Ihree iHfibreut 
Kodea by which the rotundity ot the earth rany be proved. 

Oow 'iE tb^ tmrtli cr globe dWIied into two pnH£? — Sov are 
napa of tbe vorld frequeQtly divided ? 

WbHt is the circumferenco of the earth f — What la its dUmc- 
Ur £om coat to Treat? — What frota north to gonth^ 

Giro sonio nocthont of the eartli'a turning on its aais ; or of its 
diomal Tuotion, — Also cf its mution in ita orbit. — How \s the 
WTth placed in its orbit i and wbat is ihe cousequenco of this 
positiou ^ ^Kelale eome puticulara about mid-summer and 
Eold-wiuter. 

m. LATirm™ AND LoifaiTtTDE. (p. G.) 

Hov is the ejkFtb or gbbo diviiled for tbe eotivebienoe of mu- 
earoment > — Hon ii latitude marked^ and boir many de^ees 
of latiluJn are there? — From T»bat is latitude reokoned*^ 
iThftt is meant by high and bw lalituJea ? — How arc degrees 
BulHlivided i —How maa; milea arv there Jn ft degree of lati- 
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tude^^-What 19 mMntifhea h is aid Uiat placea are on tlie 
aam« pflralld of latitude f 

How h the earth diTided by oirolM nmniag parallel irith tbt 
equator } — Mention tbe lonca into wbioh tbese divide the eiftbi 
alio tbe panJlelE of latitude to ffhiob tbe^ eitend; and for what 
cause pD-rCiculiir uam«4 haw bc«n given to tbeae zonca. 

Hew b longitude dctf^r mined ^ aad from nbat ia it reok- 
oned? — llow m[mydefreG9of toDgitude are tbere? — CivesocDt 
partiGulArs about tbe number of miles coalAimed iu degreoB oT 
longitiid? ] and Lbeir diffcrCDoe m diflerent latimdes. — ^Hifltii 
Ihe length of a degree ef longitude on tLc p&mllel of LondoD i <- 
QiVE tbe uiQiDijig of tiic tcrain cnat aud neet laDgitude^'— WIieji 
are p]iLc«3 Raid to be on tbe game mBriilimi? — Wbat iH meanl 
when we epeak uf tbe sun^a being on tbe mEridiaQ i 

XV. DiemiBOTJOii of Lavd asd W^tbb^ (p. 14.] 

What b the estimated proportion of land to Taler on the sut- 
fooo of the glebe ? >— What in tbe nortbGrn and Bontbem heml- 
aphercfl ? 

Under whni gtoenl heads may the dry land be oDneidered ? — 
Gltcild aaaonQt of the two great coutiDQiita. — VfhyatK tbe^ 
called tbe oTil and new cuctinents ^ 

Describe iaiaude. — Mention the largest iBlaod on the earth's 
earfoce. — WbEit regions are included andor the appdlatuB 
of Oceanica .' 

Huw id the land arranged in tho eastern, and io the vrcBtm) 
contiuont ? — Ktontifin tbe cJirectton of tbe greatoflt osieufiioa of 
land in tbe two continents. 

T- VABliTIOFB or THE SuttYAaf. {p. ]7.) 

Describe the variations of tbe earth's surface. ^Mention lb 
nsual arrangement of mountaioe. 

Give Rome account of monntoiD ranges. ^Wbttt direction do 
they oBually appear to t^e r 
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GiTO tie nfttnea of the principal roonntiin ranges vhich eitcnj 
acrosi the old continenl;. — Give the iiam€3 of Che HLDUUtain 
Tdngt'S vrliicb L'xtcnd fram north to Bc^ulh in tho new oontiuciit- 

Uow tiro ntonntain rnngea ^eqiiecllj diepoBedj in peninsuliLS 
and IsIftDds i 

Give some parfioulcLrs bbout the appeaj'ance and form ofmoai]' 
tflmSi nnil about glaciers. — Ue^cHhe idnutitain bmitctes, and 
■purs. — 'Whihturti ddiikuLed ur laulaLfld mouDtninn ? —Where :tre 
the IcfiiesE fliinjimts uBnalljr met vith ? — Qive the helgfatAof tbe 
principal maualaiDS^ 

DeEorihe table-land a, or pkterLUH, — Mention the most remark- 
able plateau fir tnhle-land in Enrupe,- — Meatlon table'land^ in 
Mexiuftr ia tht^ Aadt^f, and in Aaia. 

Describe pltins or loiritLndE. — Menlioa the moflt rBmarhiLble 
in Europe ; iu M\a ; nnd in Africa^ — Desotibe the lowlands of 
Nortli aail ofSouth America ; and mention by vhat names thej 
are diHtinguiaUed. 

What are the various kinds of valleys? — Describe principal 
Tfcllcjsi latcnU or trtinflTcracT alleys i and aubordinate vnlleys. — 
DeacHbe basin-sliaped vnUeya. — Give the Tnrious terms applied 
to narrow yalleys \ and for vihat caufiis Bomo of these terms have 
been appJei 

What forma the standard by whiqh all the □udQlationa of the 
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"What is Geology ? — IVhat ia meanl by tie earth's cruat ? — 
Of what does iha earth's crust consist ? — Menlion the various 
kinds ofrockd, — Sistc abo ihe oienning of the term Ibfiail; and 

Bite sonic piLrtionlars about the general diffueion of foasila iji all 
parta of llic yarth'a orust. 

Describe erkrtby formations ; also pebbles^ gravels, ihlngtee^ 
and bonlderQ. — What la ognglomeratCi or puddlng-atonc f — 
What is breccia f 
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MmtJoD Uie mo^t ftbaudaat eartUs- ^^ In what mtneral nb- 
Blaaoc u silei fuimj lu n pare atAW ? — Id what lona U Ibna 
uaufkUy met with i — Wbikt tuef^l properC]/ da» clay poABOafi f 

How are rocks classed ? — What are stratified or Jedimentiry 
Tocki f — How da they aeem to have been formed ? — Haw art 
etratiiiod rocks arranged? and haw is their relative age diy 
Cermliiei] f 

By what TueaiiH am tho lower rwiks nmctimfli bronght io th« 
Bnrface ? — Qive the meaain^ of the term *' crop out.^' — Men' 
lion the advintaRES which may roault from tbia, 

What bre im stratified rocka ? — Mgqciod the apparent mods 
of their farmation; and name tlie piinaipal rocks of tljis kind. 

Into wbat three clikH^ra are unstratified rDckn divided ? — D& 
flprih? plutoDiQ Tocks. — Slate nndpr vhal cireunistaDeea Gt^j 
are Buppoaed to have become consolitlatedr — Dewrilje trap rocka. 
^ Menlioa the principal rocks of thia t^liLSS. — describe val&aaic 
lockfl. — McntioD thu principal productii ofaotivc vdoaDu«s, 

In wbiLt regions of tie earth do the must remarkable flcdTt 
volaaiioefloocDr?^HDWDia7^ voleaQic eraptiL^na ptoTc bfineGoIid' 
— Give unoo a«!0[iQt of a tromendou& emptjaa in loeland- — 
fitate the apparent connection between earthquakes and voltuui^t 
eruptiona. 

What effects are somedmoa produced by enrthquakee? — Do 

CATthqnakcfi occur in regions rcTnot.c from actiTc volcanoea I 
Gi?e ^ome occoar^t of extinct volcanoes. — Draahbo intmtiiTF 

rocks, and metamorphic rocks. — Give an iDatunce of a tnm- 

formed rock^ 
What arc dislocations or fiiulls ? — What benQflt reautts froP 

fiiullfl ? — What do fiworca ajmetimfs contain ? 

Gi;^e flome particuln-rs about metaUio veiTiB- — Where Is g°M 

QBiiallj^ found ^ -~ Where are copper, tin, lead, aUTor, and iron 

usaally hand I 
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VII, The Watebs of tos Gt-om. (p. 45,) 

Under whut heads tnaj the wfllera of the glohe be conBiderod ! 

From ffhAt do Hprings tiike Iheir rise i — How are inuruftl 
raQrvoirs aiipplii!d Arith ivateF ^ ■ — Wliat doen spring ■wilercon- 
tAiD ? and wlmt fornix (he JifitiDCtion TietKCea soft ivaler, liani 
water, Aiicl mineral water? 

How may njineral springe be dasHcd ? — Describe acidubna 
springs. — Dcsarilje chalybonto springs. — Describe suJ|jlmreoiift 
pprmgri' — Dej*cribe llie Iwo kinds of saline spri^iga. — Describe 
□alcareooa springs j and ffive Eoroe aecoimt uf Lkeir mim^raliEiiig 
or petrifying properties. — Describe stalactite uid fitala^caites. 
—Describe eiliccoua apriaga. 

Are tliemnLl or hot springs of fpeqnentoacnrreQce ? — Describe 
tlie tvu kindu of hot ipnnga-^ — SItc some piiL'tLdulEir^ about Ihu 
tompomturo of the cut-that vAriaua dcptliaj and rDoniion hj what 
Hieaika tliia hie lioen nsouHamed- — Which hind of springs hnn 
luaally the Iiighcst tcmpifrature ? — Name aome remarkable hot 
SprJiifv. — Descri1>e hitutuiaoua springs, 

, From wlienoo do rivcrsderiye their Hnpplits of water?— What 
utneimt bj the term waler-fhedP — Whiki ctriiHiiiuttiS Lhe baaui. 
of a river f — Give the area of tho pi-inuipal tiv«F-biiBiiiB. 

On whit does Ibe Telocity of a river in great measure depends 
— Describe catamcta, easeadea, and rapida.— Dcscrilie deltas ; 
and esioirieB. — What is meant by the bore? — Give flome 
pirLioulara aliout Hwfd'BeaaonB, or fi-cBlii'ts. — What ift the cum- 
bor of a^jneiderablo iivdra in tho UJd Wurld? — What in the 
New ': — Give the leogth, situatian, and termination of the prio' 
cjpal rivers. 

Give some acuonnt of the various kimls of lakes. ■^- Describe 
lakes at the sources cf springs ; lakes in the course of u rlfer ; 
lakes in dcpriisaiDUB of the earth i lakes in the oratcra of exiitict 
volcanoes ; periodic lakcn, — Mention the lurge^t litkc in Eng- 
laad I the largest lakes ia Europe j In Asia ; In North Amerioa. 
L^liat advantages result from the great extent of tho ocean ? 

L 
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— Do€s the oijeiLii form one voat mas§ of waters ? — Give its geo- 
gnphlcihl dirialonti- — Descrtbo btuivU or inland Bona' — Do- 
nnbe IudUb, vdos, auil fiords. 

Gi\o some piLFii<-ijla,j-A nbuut the dfplb of the oomn ; about it^ 
tempcmlnro ; al>i)ut tta sulino cooteatfi--^ Mention the nsua! 
dflgres of siiltueflEof ioliLDd sroa \ and wbat sea forms an eiflep- 
tlou Id the gOQcnil rule. 

What in thu frcBiing poiot of aoa-watcr ? — GiveaimBaMOiuit 
of icebyrga. 

Cuefl iiapjicnr thai eea-water haB avy color? — Ie tts colof 
»ometmie9 iiitlucnG<^cl bj ita bed } — AIbo by the pnscnoe of 
minute Tvmninia i — Wliai oaoaes llic luminoEia t^pc&ratioeoflhe 
ocoau ^ 




TUL TlDEBj WaVHB, AITD CUBJKNTfl. (p. 68.) 

What (BUfiOB iho porpetual iiivT«m^t of Uie watore of the 
ooean^ — B; what altractLoa are the wati?L's retaioed ia Lhdr 
bed on Ibe earth's surface? — By wbat allmciion is tlie greul 
primary or tiJal wave formed? — How la cbb-fuJe or low wBter 
OB our Bborea produced ? — How is flood-tide or high wtter pro- 
duced } — Wliitt are aprjjig tid*:s ? — SlPte ihe courfe of th* At- 
lanlio tidn.1 *vave j and Ihe diflbfQTiue batwiwo high and lo« 
ivater at various places. 

Dwctilie Mcondary or wind waics- — Describe tlie grourul 
■en. 

"What causes the curfeiits of the oceaD? — Ami wliieb are the 
moBt i-cniarkciblc oucrcntfl ? — Dt^oribe (ho pular ourronW. — 
Also tho cr|Uatorial currente- — And the gr<?i.t system of ^ur- 
renlH comnicnciug in tlia Aittarctic Seas. — Deaoribe the Gulf 
Slream. 

IX- Tb> Atjiobpreilb, (p, 75,) 

DeBuHbe the eHiTtli'a atmcsplicre j end nieDtion iia htlghL'— 
Of wbat Ib aLmoapheiie air camfosed i '— Give aoow account of 
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the elaatlmty oDd the density of ihir-—MeDtion tbe oonBequenaea 
to which tbese gWes rise. — Stale what is meflot bj tho term 
" KvSght of an atmcjflptiorF ; " and give Eomtt particulars ahuaC 
the biLroEQctcr. 

Wlmt etTcctiJ are prDilneed on the tomper&tnre of the nir by 
height above the soa-kvelf 

What appejiTB to gt\o ri&e fo winds? — Give some purtienlars 
aboQt winds. — Give au accoaat of tbe trade-wioUs. — What 
cau&ea fi[;utU-weA(i?rlj and norbh-neaterly i^iiido to prt^vnil in. 
higher 1aiiiud9i9 ? — CUvq n JeBcHptian of moDBQQiis. -^ What 
cauF^efl Hea-brL^ezea* and land-treezoa ? 

Whnt are hurricanes? and what are typhoona and oJt-ejes? — 
How du tomadoflSt pampeTaa^ and arcbed fqualla dtfier iccm hur- 
ricanes i 

Di^cribo the niioado, doIanOt Bimtm ot slmooiL, and also tho 
hartnaitan. 

In what state Is water always present in the atmoBphere ? aud 
by wLu-t ineanedoefi it find ila way tbere ? — How la dew formed ? 
and nben is it moai abundimlly dcpoaJted '. — On what aubstaciGfi 
is dew usuiiUy must copiously dcpo^iled ? 

Whi^n ure (uieta and fogs likely to bp tbmie<l ? 

How are clouds Tor med i and of what do they conBist^ — Mcn- 
tioD nl^o bow min i^ furmed, and under what aircumEtancea bail 
and snow are furiDed. 

What »atne± are given lo tbe prijiijipal rorma of clouds ? — Jt^ 
Boribo the Cmr principal Icinda of elondg. — At what height in 
the alnioaphero is the none of clouda ? and whiuli are the tiRhest, 
and whieh the low^^t clouda ? — ILentioo the uames of the oem- 
binatitina uf iba principal kinds ofclouds- 

Id nhat parts uf ihu vurth does Lim largest quantity of Tada 
fall } ■ — la it mora abuudaat in the Nuw than m the Old World } 
I Moniion tbe rainless disiricta of the earth. — State tho oanao of 
[ tbe difference Ju the amount of rain Itt ditlereiit regioca- ^^ What 
I dllTerQiLae is (here in tLe quantity of rain ia the eastern md 
^^^tiitern parts of the Britleh liles r 
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GiTCMme partlculiLrfl tXtoat tuiny And diy eeasoDs; and ilu 
rclativeto ibo boll or Rono called the *' vaiiiibleH,'' -^Girfl au 
oooouut of tbe full of i-nlti iu lutertroplmftE uuiuitri^, Had la 
OBUQtri«a ba^obd the trapjAs. 

S. Climatb. (p. 66.) 

IVbLt ift njeaat bj Uie t«rm cuh&te? — ^Vhat ltc cbc mo^i 
pTcruiiiicat cauna uf diver&ltj ofQlJiaate? 

Wb&t is thft gTAUil agmt id ditfuHing hvnt over the eanh'^ 
surface? — Meution tbe elTeoU product'! bj tlio earth's diamftl 
Tota^oD I and al» tbe benefloial cosalta from its inclined pcaition 
in it9 orbit. 

Hdw far does [be artilidELl divE^iuQ cf the CArth htlo turrld, 
frigid, and tauiperate zonca oorreApoDd with the cliianttA of 
thoHO regions? 

MenlioD saolher lendiog caude of the divereitjr of oUmai^f^ 
What is signified when we epsak of »a insnUr olimate ? — 'SHiti 
bj an eiceBBire olimnie f — Menru^n an instaQUa of tbe eBetl* 
ptuduccd by a Large autfoce trf irater iii ttiupctiug ui' uiuJtJollng 
the clinmie of 9oiTie regions of the vartli. 

Menlion another leadinn cause of t}ie diTCrrityof clinutle ; and 
gi7G aa account of Ihe height of the annn-line in diOerent r&- 
giiinE- — Refer to the tabular vii-w fnr iU bdgbl in vuriaus Laid- 
Ludea. — What appears to be the cause uf its grvai^F heighE at 
00rta.iTi ilLBtancee from (he (qantor, thim nnd^f that Hue? — 
Mention the beneficial resuUe arising from tbe dilTerent teukjiero^ 
ture at different heights, — Describe ibe eiiects ^irodiiced on 
TegetatioQ h; elovatiua al>ovD the Bea-level, in tbe hot regioud o1 
the earth. 

Give soma ficoount of the (etdperalure of maiintatns IlDa^ 
laMe-hnd". — Mention rbe Himnlfiyn MoiinminB aa nn emniple; 
and Bt^te some pnrticulare aboitt isolated mountains in diiferenl 
elimatea. 

Wb&t elTectB are produced on climate b; the naiare of Iho a^ll f 
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^What by the prpTniling winds ? — Fow do moautain rangeB 
affect cliiDat*? — Whnt offeols aro produoed bj ihe currculs of 
the ocenn t — Givi? eonifi account of the Sea of Biirgasao ; and 
dJcnlioD the effocta It pruduce* on tha temperature of tjiu >tirt1»- 
tm Oaean. 

What difltriata uaually possess more eiMsaive olhDateH ? — 
Does the teraperatuw vary oa muc^ in intertropwal, as in tem- 
perate regioca f 

WJiifcl are iButberinu! lio« f — Do Ibey run parallel wltl the 
*qaiiIor? — AVhat are iBotiH^ral und iflDphinieiial linoH } — What 
vt tte avprase d^re* of heat of Ihe Tine of higbesl temperopture ; 
— What regiDM doofl U croaa ? — Wbicli is conaidored to form 
the liotteBt region of tlio eartli P 

^H XT. ELEaTBicmr ajjd MAajrvtiw. (p. ID!).) 

^^ppM EleetHoity aat any part in tbc natnrkl world? — Mention 
irEll ia meant by oplinnry elMtrioUy, and how it may he oallod 
ttirtli, j^i whiii is maant by iDEtaio electricLty. 

Wb.it is Diesnt when it is snid thnt any subalnooe is poaitiTely 
dMtrilied? and what wlieu nogatively dectriticd ? — Give aoice 
partloulura uLguL (|i^' el^tricul stats of Bubstaaaei, and of llio 
etfbats produced if thej cuirie in coutact- 

lo what etjito of eleoiriciij is the earth considored always to 
ht} aad ia what pure atiaoapbezia air?— M«nt»Q, alac, by 
what Tiieana the electrianl eqailibriuui of tUe citU liable to be 
diflturbei], and tinw It la suiuetiniea rpatorcd, —At wliai perJudi 
of tha day and of tho youP is electrical inteneity grouteBl? 

What eJJectB does it appear Ihit ToUaic electricity is continu- 
ally producing in the eartb'a crust? aad what subatamseB ara 
apposed to be formal b}^ its powerful agency ? 

What is terreairia! nmgnetJsm .' — Uudiy; what beads na>j U 
bs oonaidored ? — Raw may tho magnctio, or nttractivo power of 
the loadstone be imp&rteJ to iron or ateol, or hoiT miiy Ll; beuome 
nuLgcetized ? — What Is meant by tho magnetic dlremion of the 
eompiaa needle? — lo what direction does the needle point ? — 
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IsUi1aflutjeottoT&riAlIozi,aDd vlMtls Ihe vftmtlon termed? — 
What is lucflal by lines of OBstward nnd -ffeatward v&rittlion } — 
Wbftt by Uues of no vLriaLloa? 

Wbikt is [DaaiLt ivhen we flpoak of Uia dip or indlinatJDiL of Uu 

mignetia needle I — BchgHIw the mngiietiQ eqaator. 

XIL GooGBAPaiou. LiaTUBCTiox oi Pianti. (p. 114.) 

Gi've soma [larticularA about the plants on the earth *b surl^ I 
Mention tho ailaptatiou of plnots la all parts vA the eartfi^ 

Into Tfliht oUuses are planla tiaturallj di^iJcd } 

thsDril^' oryplngiiTnio^ or ]LMir<ty1{^]'moua pliiats. — De9orib« 
endogDDonBf or iconixotyleJonoUB planis, — Describe eiogecoue, 
or di-cotjledonous plaota. 

Which claaaof pliLUlH iooludcfl the greatest nmaber of Bpeciw ? 
— What u tbe proportiou of tLe difftrflnt claaeeB in diflorenl 
■ones } 

Describe perenaial anauaU and bitnnial plauls- — Describe 
de^^iduous plaats \ and mentioo ia wliat parts uf the earth tbey 
nnjflt ubonnd. — Givo an Bcconnt of the pecnliar character of 
the evergreen trees of hut rcgioaa, and that of thijse of mM 

Froin vhat do plaala derive their nonrisltment ? — Whfl.t ef- 
fects are prcdnoed on pluots by light? — Qive some particulars 
about the compoeition of plaztu, find whiLt ia t^uired to bring 
tbi>nt 1u perfectiotL. 

Id whaL regions of tbn enrth are th? Tcgetnble prodtiGtioaB 
moat Taried } — Siato the ralatJve proportion in the <llfibrfflit 
wnefl- 

Are the Bamo plants met with in alt rcgloDa posaesnog 
Eimilar climates? — How fa the earth divided into botanical 
regions P 

Giva some aoooHut of the oorrcBponJence bptweeo the planlBof 
Aictia regions and those of hig:h ntountaias in hot climatea ; il19o 
of the reaemblanco between thoaj of icmperate regioDa aod of 
the middle region of such mountains. — Grlve fiaron Humboldt 'a 
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[fiion of thfl ea.rtlL iuto ciglit ztijus. — Give tke eoale of vege- 
tatloQ at v^arimis heighu in lemperate Europe. 
On nhat dco^unt is it imporidDi to be aoquibiEit^ii wlih tbe 

kighsst itorLtiGriL limit of tlie Huci^eHSful caltiYatiOD cf wLi^at, oats, 
uid burley, m Europe, — Sutc how gra,tlfylng the pursuit of 
this Bcieaae 1b likdj- to prove. 

^^pin. OEooRj^aiCA]* DuTKiHUTiofl or AniHALa. (p. 126.) 

Dues it appear thikt Llie dietribation of animala ai th« eorth^fr 
Burfbue is iDCiueLceii b^ climate ? 

MflntiuQ the foar g^eat departments of the ■.uitnoJ kiagdom. 

Why ara vertL'bralod animiiLs so niLined, and whit is iheir pth 
OuH&r charcctmBtic ? and wliiit (Ltiimiila are inolnded in this 
divi^an^ — Into irhsX fourda^es are Tertebra(ed oninuLls eab- 
dirided > 

Why arc articulcLtcd ao naiucdf and whiit ammftla arc iDcIndcd 
in iVm diTiMOQ * — State, alpn, what animiita nrfi calTisI ctualju 
ceoos-^ — Wli^ lire moliusci'us animals so namol, and wlial am- 
maJa belong to thia diviaioa ? — Wlij are radiated animala bo 
namodi and What aniiualB belong to this diviBiun uf tho [^nlm^l 

Whioh of the&i four dlvisiona ranks as the lowest nmong liviDg 
creaturog ? and which ia the highest * — Which fonnB the highest 
daaa among vertcbrfttod auimala ? 

Give the meaniog of the several tenns specieSf genus, ordeTj 
olaBB, uulI dppdrlLn^iit i and ^ive tliu example. 

Do we find thnt certain sppcit^A of atiiuiEils iiru peculiar to par- 

tlonlar regiociB? — ^ Mention some of the animalB pecaHir tn tlie 
Old World. — MencioQ Home aaiuiala peculiar to :ho Ne» 
World. — What unlitialE are met wiih in Lho mora northerly re- 
gions of both continents ? — Mention the peculiarity of the groyp 
of animab inhckbitiDg Australirkp 

Givo soma aoooiint of the geographical diatrihutiDH of hird^. 
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Are Ibe ftnlma^fl inhftbUiDg VKnn ra^na ueuallr more con- 
flpicuimii than thosfr of temperate regiaDl ? 

Gi^e Bome uKDunt uf liie tidrbptatiifu uf atumAlfl tu the rej^t>[L9 
whicli form t>ieir DAtDra-l habilationB ; snd give inslHoceft of »he 
chao^^ea vliich aamoUQiea take place when uumnla &re removed 
to other i:limLtefl, 

SIV. GKDaBAPHiOAL DiBTBramoM OF Mas. (p. 133.) 

Hovr many Inn^a^ orilialectB me Dowepolmi in Uienorli^ 
— What ik^ Unguagen callci , nliicb appcair to he dorived from 
tln^^nme rirot or ^rtgin i — Wby ia one fiimilj of languages colled 
" Sem!tLo? '' — Give aa aocDimt of the lado-EoropeaD ^udIIj cf 
knguiLges- 

Wlukt Lte aohoola of hngnnges, or claaBes of InngaagN-' — 
^kat Innguftgca an iucladcd in the monD-Bjllabic ulas? — 
What lo-DgaajjeB are iiie1ucl#d imder the class called po^7'4j;£b- 
thetic? 

To whni coaaequencBfl did the dlfperBioa of msiiikiiLd ^po- 
routly lead i ^ Mention the leading divisions or variedKi of the 
hnmon race. 

WhcLt itrc tliD oharikoteriatios cf tbo CciuoiisiDii race ? — What 
r^gionn ha-re tht^ oceupird, ami ht preApnt sliU occupy ^ — Wlul 
HFC the characteristica of the MungulJAn race, i^nd what regujua 
da th«y occupy? — M'hatBretbochAraaterietica of tbo EtbiopJui 
or r^effTQ race, and what regions do they ooaupy i — ^Vhat flrP 
tUc cLariLctcri&ticfl tii" the Wnlaj or Malnjan ra«a, and what re- 
gions do Ihoj ccaapyf — Wimt b-tq tb^ cbiirACtcrEBti<:a of dii< 
American race, and what portion of the globa do they occupy i 

What hofl iGzidpd t<> diBunile munkind, and what ma; tend to 
restore union among the huninn race? 
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QUESTIONS FOR INVESTIGATION- 

TO THE TEACHER. 

Afteh closing the study of this book, it will 
be well to enter upon these questions, which are 
intended to call into action the reason of the pu- 
pil as well as his memory* In many instances 
it will be necessary to direct the pupil to other 
sources of information than those mentioned in 
the preface, and to give oral instructioa to the 
class. 



What does Physical mean ? 
What is meant by commerce ? 
Can a knowledge of Physical Geography pro- 
mote Commerce ? How? 

What does the word diameter mean ? 
Has the earth more than one diameter ? 
Has it several of the same length ? 
What does spheroid mean ? spheroidal ? 
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How is the earth supposed t^ have obtained 
itfl spheroidal shape? 

Suppose that a round ball of putty were placed 
on a rapidly revolving spiudle, would it retain its 
round shape ? 

What shape would it assume ? 

"What is meant by centrifugal force? by cen- 
tripetal fcirce ? 

"Wille the centrifugal force be greater at the 
equator or at the poles ? Why ? 

Would a leadt^n bullet woig-h the sajne at the 
equator afi at the poles ? 

Would a pendulum vibrate with equal rapid* 
ity at the equator and at the poles ? 

Give the reasoji for your answer. 

How far is it from the poles to the centre o( 
the earth ? 

What ia the most common mineral found in 
the earth ? 

Is it commonly found pure ? 

What town do you think to be at the middle 
of Europe ? of America ? 

What ie the middle of the Baatem Hemi- 
sphere ? of the Western ? 

Yuu may name Hoine henelifs which result 
fiom the preponderance of water over land on 
the globe. 
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What ia the chief cause of the unevenneaa of 
the land? 

If the earth presented a flat surface, what 
would be the consequence ? 

Which ia the largest of the oceans ? 

Does the same climate always exist within the 
aame zones ? 

If North America be considered as main land, 
what immenae peninsula extends from it? 

Name another immense peninsula. 

What country seems to have the most coast- 
line in proportion to its size ? What the least ? 

What country then has the most numerous 
harbors ? 

Compare Asia with South America in this 
respect ? 

Which way do most large peninsulas turn ? 

Mention exceptions ? 

Mention some of the uses of mountains ? 

What kind of vegetation would you expect to 
find at the summits of the highest mountains ? 

Describe a glacier. 

How fast are they supposed to move ? 

What are avalanches ? 

Can you find an account of an aval&nche 
among the White Mountains? 

From what do volcanoes receive their name? 

From what is the crater called ? 
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What (loRS steppe mean ? 

Where are &te|)pcs found ? 

What iroportaot aae do deseds subserve? 

ITow are the lowland plains of North Americn 
situtiied 1 

Point out a water-shed in Europe ; in Aaaft; 
in Africa? 

What is a rolling prairie ? 

What geneml shape have islands which U^ 
along the cooflts of continents ? Give examples, 

How^ can you account for this? 

Generally speaking, are the largeat ielaniU 
found near to, or remote from, the shore ? 

What exceptions can you iiame 1 

What are volcaulc islands ? 

Give eiamploa of them 1 

Are volcanic inlands always pomaneut ? 

Can you find any instance of the dieappcai- 
ance of volcanic islands ? 

How are coral rocks formed ? 

What are Atolls ? 

What are the principal causes of change in ibe 
earth's surface? 

What are the advantages of ench changes to 
a country? 

How are waterfalls formed 1 

Can you show the wasting effect of the watfir 
at the Falls of Niagara ? 
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How fast are these Falls thought to recede ? 

Then how long has it taken for them to recede 
from Queenstown to their present place, a dis- 
tance of seven miles ? 

How are lakes formed ? 

What is the cause of whirlpools 1 

Give an instance of one. 

What peculiar danger do they bring to marl* 
ners? 

What are inland seas ? 

How do they differ from lakes ? 

Describe the fiords of Norway. 

How is the surface of the earth heated? 

Is the earth nearer the sun in summer or in 
winter ? 

Upon what does the amount of heat depend ? 

What do you mean by perpendicular rays ? 
by slant rays ? 

I>o perpendicular or slant rays give the more 
heat? 

Over what zone does the Bun's course through 
the year lie ? 

Why are the tropics so called? 

Does the sun move round the earth, or the 
earth round the sun ? ' 

If the axis of the earth were not inclined, 
where would the sun's rays fall perpendicolaxly ? 
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How often In the year does the aim shine 
verlically on the equator ? 

Why are these oecHeiona called equinoxes? 
When does the sun shine vertically on the 
Triipic of Cancer? of C.iprieorn ? 
What are these occasions termed ? 
When the sun ahinps vertically on the Tmpic 
of Cancer, how many degrees beyond the North 
Pole (laji any of the slant rays fall ? 

How many beyond the South Poie^ when he 
is at the Tropic of Capricorn? 

Then "what do the Arctic and Antarctic circlefl 
fibow? 

How long is the day at the North Pole? 
Why? 

The night? Why? 

How many days and nights in the year at tic 
South Pcle? Why? 

If the Bun were eliining vertically now on the 
Tropic of Cancer^ which would be rhe loiter 
hern, the day or night ? 
^^ If upon the Tropic of Capricorn ? 

^H If iipon the Equator ? 

F What is the shortest day of the year to pw- 

L flons in the Northern Hemisphere ? the longest? 

I {The questions given immediately above must 

I be resolved with the aseiatance of a globe.) 
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When it is noon at London, what will be the 
time at Beaton ? 

At six o'clock, A. M- at Boston, what will be 
the time at St. Louis ? at St. Petersburg ? 

When it is three o'clock, P. M at London^ 
what will be the time at Bordeaux ? 

What is the latitude of Cape Horn ? 

What is the Aurora Borealis ? 

How is it thought to be produced? 

Is a garden bean a cryptogaraous or a phceno- 
gamous plant ? 

Is it mono-cotyledonous or di-cotyledonous ? 

Is it endogenous or exogenous ? 

What is the effect of light on the colore of 
blossoms ? 

Bescrihe the banian tree, and quote Milton's 
description of it (P. L, ix, 1100). 

Give so far as you can the flora of the state in 
which you live- 
Give its fauna. 
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